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Abstract 

 

Coastal cultural heritage sites have received a lot of attention in recent years due to the 

threats they face, both anthropogenic and natural. The surveying of sites at risk is therefore 

prioritised, in order to record sites before they are lost to the sea. However, in countries 

where the management structure is lacking, this prioritisation does not occur. It is therefore 

unknown how many sites are at risk, from what threats, and if sites have already been lost. 

This thesis set out to explore the state of heritage management in Iceland, with a focus on 

coastal and underwater sites. In order to address this, case studies of four 19
th

 century 

Norwegian whaling stations in the Westfjords were chosen for archaeological surveying, as 

representatives for both coastal and underwater heritage sites. A background analysis on 

the current Icelandic management structure, legal environment, and current threats to 

coastal heritage sites was completed. The conclusions suggest that the legal environment in 

Iceland is sufficient; however it is the implementation and enforcement of the laws which 

is lacking. Underlying issues seem to be the problem of funding for archaeology, and the 

lack of value of the sites to the local communities. The future preservation and protection 

of coastal heritage sites therefore depends largely on public engagement, education, and 

increased awareness of the social and economic benefits coastal heritage sites can provide.  
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Útdráttur 
 

Síðustu ár hafa menningarminjar við strendur landsins fengið talsverða athygli vegna 

þeirra mannlegu- og nátturulegu þátta, sem ógna menningarminjum við sjávarsíðuna. Það 

er forgangsatriði að rannsaka slík svæði og mikilvægt er að fornleifaskrá þau áður en þau 

verða eyðileggingu að bráð. Í löndum þar sem eftirlit á slíkum svæðum er lítið sem ekkert, 

er forgangsröðun í minjavörslu ekki til staðar, því er það ómöglegt að geta sér til um 

hversu mörg svæði eru í hættu, vegna hvaða orsaka og hvort einhver svæði hafa nú þegar 

glatast.  Markmið þessarar ritgerðar er að kanna ástand minjasvæða á Íslandi með áherslu á 

strandsvæði á Vestfjörðum og þá sérstaklega svæði neðansjávar. Til að ná þessum 

markmiðum voru fjórar norskar hvalveiðistöðvar frá 19. öld á Vestfjörðum valdar til 

fornleifaskoðunar sem dæmi um menningaminjar bæði við strandlínu og neðansjávar. Að 

auki var kannað eftirlit með menningarminjum, lög um menningarminjar og þær ógnir sem 

steðja að menningarminjum við sjávarsíðuna. Niðurstöður benda til þess að lög á Íslandi 

um menningarminjar uppfylli öll þau skilyrði fyrir sterka minjavörslu; hins vegar skortir 

mikið á framkvæmd og framfylgni laga um verndun menningarminja. Undirliggjandi 

vandamál á þessu virðist vera, bæði fjármagnsskortur svo og ákveðin skortur á skilningi 

um mikilvægi þessara svæða og hvaða gildismat nærliggjandi bæjar- og sveitarfélög hafa á 

viðkomandi menningarminjum. Uppbygging og varðveisla menningarsminja veltur að 

stórum hluta á þáttöku almennings, menntun og aukinnar meðvitundar um þá félags- og 

efnahagslegu hagmuni sem liggja í varðveislu og nýtingar menningarminja. 
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1   Introduction 

 

Cultural heritage sites hold the key to our past; they are the history, knowledge, values and 

traditions which have shaped societies. To record this history is a way to pass experience 

to future generations.  

To discuss the management of cultural heritage in Iceland, it is necessary to address the 

question, what is cultural heritage? Whilst this may seem straight forward, there are 

numerous definitions, and the concept of ‘heritage’ can be susceptible to change (Vecco, 

2010; Watkins & Beaver, 2008). This in itself presents an issue regarding the management 

of heritage, when the basic definition is a fluid notion. Therefore, this thesis will follow 

the definition of cultural heritage given by the United Nations Educational, Scientific and 

Cultural Organisation (UNESCO); ‘Cultural heritage is the legacy of physical artefacts 

and intangible attributes of a group or society that are inherited from past generations, 

maintained in the present and bestowed for the benefit of future generations’  (UNESCO, 

2016).  

Underwater cultural heritage sites have also been defined by UNESCO, in the 2001 

Convention on the Protection of the Underwater Cultural Heritage; ‘All traces of human 

existence having a cultural, historical or archaeological character which have been 

partially or totally under water, periodically or continuously, for at least 100 years’ (p.2). 

These definitions therefore includes all sites, buildings, monuments, artefacts or 

underwater sites, which are considered worthy of future preservation, and are significant 

to the field of archaeology, architecture or science of a specific culture (UNESCO, 2016). 

Cultural heritage management therefore comprises of many processes in which the 

impacts on places or objects of cultural importance are managed. It is a concept which  

connects the legal requirements and administrative procedures of a country’s heritage 

designations, normally leading to a registry of protected sites (Willems, 2010). In its 

simplest definition, it is giving legal backing to sites of special value or importance. 



2 
 

Whilst the actual method of cultural heritage management and legal environment which 

surround sites may differ between countries, the purpose stays the same.  

 

1.1   Iceland’s coastal heritage  

 

The first settlers arrived in Iceland by boat in the 9
th

 century, and since this time, the ocean 

has continued to be relied upon for survival and income (Edvardsson & Egilsson, 2011; 

Heiðarsson, 2013; Stefansson Arctic Institute, 2009). Up until the 20
th

 century, boats were 

the only means of transportation for trade, importing goods such as iron, wood, corn, and 

exporting fish (Þórarinsson, 1974). The settlement of the country developed mainly along 

the coast and fertile valleys, as a large proportion of the interior of the island is 

uninhabitable. Even to present day, fishing is still one of Iceland’s key industries, and 

regarded as one of the corner stones of the Icelandic economy (Iceland Responsible 

Fisheries, 2015; Sigfusson & Arnason, n.d.).  

The culture associated with coastal regions, the utilisation of the sea’s resources and traces 

of coast based livelihoods is defined as ‘coastal cultural heritage’ (Schou, 2000). The 

continuous link to the coastline throughout Iceland’s history is a huge part of Icelandic 

culture, with the resources of the sea being at the forefront of its economy. However, work 

by archaeologists on coastal heritage sites, such as foreign whaling stations or historic 

fishing stations, is still a relatively limited research topic, and does not reflect the 

importance of the marine environment in Iceland. Archaeology in Iceland still shows a 

bias towards the surveying and excavation of inland sites, especially those of higher status, 

such as residences of the leading politicians, religious centres, and settlement period sites 

(Forbes, et al., 2010). Nevertheless, recent years have shown an increase in the numbers of 

published papers surrounding lesser known sites, dating to the early modern period and in 

coastal areas, which could suggest the situation in Iceland is changing (Forbes et al., 2010) 

(for example: Edvardsson & Egilsson, 2011, 2015; Edvardsson & Rafnsson, 2006; 

Hambrecht, 2009; Hreiðarsdóttir & Lucas, 2014; Pétursdóttir, 2013). Underwater heritage 

on the other hand, is still a very new and unexplored topic (Edvardsson & Egilsson, 2011). 

This can also be seen around the world with the absence of management plans, lack of 
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capacity or political will to implement existing legislation surrounding underwater 

heritage sites (Grenier, 2006).  With Iceland’s significant maritime history, it is surprising 

that underwater heritage sites have, in most cases, been ignored and unprotected.  

The available literature on the numerous threats that coastlines face has led to a better 

understanding of issues and the development of coastal management programs. Yet, these 

management plans have previously paid little attention to coastal cultural heritage sites ( 

(Khakzad et al., 2015; Vallega, 2003). There is an identified need to implement 

appropriate management structures in order to address the threats and issues surrounding 

cultural heritage sites. This thesis provides an opportunity to explore the unique land and 

underwater characteristics of coastal heritage sites, to identify and suggest necessary 

future steps to improve cultural heritage management in Iceland.  

 

1.2   Research aims  

 

The main aim of this thesis is to use archaeological methods to survey four Norwegian 

whaling stations from the 19
th

 century, understand the nature of threats (both natural and 

human) facing these particular heritage sites, and determine if these represent threats for 

coastal heritage sites in the rest of the Westfjords region. Furthermore, this thesis 

examines how these 19
th

 century whaling sites and other coastal sites can be managed and 

used as a resource for cultural tourism in the Westfjords. To address these questions, the 

study will: 

- Examine written sources about 19
th

 century Norwegian whaling in Iceland. 

- Examine laws and regulations on the protection of coastal and underwater heritage 

sites. 

- Use archaeological methods to survey and record four 19
th

 century whaling 

stations. 

- Identify and evaluate threats to the surveyed sites as well as other coastal heritage 

site in the Westfjords  

- Make suggestions on the management of coastal and underwater sites in the 

Westfjords, and how future management of these sites could improve both the 

protection and increase interest in cultural heritage sites. 
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2   Background 

 

To meet the aims of this thesis, a literature review was conducted to determine the current 

of the state of the current legal environment, management, threats and cultural tourism 

surrounding cultural heritage sites. Without having comprehensive background knowledge 

on the current heritage management status in Iceland, it would be difficult or impossible to 

make recommendations for its future improvement. The following section will present the 

relevant information regarding cultural heritage in Iceland.  

 

2.1   Cultural heritage tourism 

 

The Westfjords are the northwest peninsula of Iceland, shaped by many fjords and steep 

mountains. The geography and limited land suitable for agriculture in the area means 

fishing always played a large part in the region’s economy, with the majority of the 7,000 

people who live there still being financially dependent on fishing, and related industries 

(Edvardsson 2010). However in recent years, the Westfjords, along with many other rural 

areas, has experienced large population decline, dropping 10-28% since 1990, depending 

on the area (Bjarnason, 2010).  

Tourism, however, is growing yearly, and at an increasing pace, both throughout Iceland 

and in the region of the Westfjords (Ferðamálastofa, 2015). Iceland’s tourist industry is 

seeing an average 9.5% increase every year, increasing from 300,000 visitors a year in 

2000, to just over 1 million visitors in 2014 (Ferðamálastofa, 2015). Around 40% of these 

visitors list cultural heritage as being the second most important reason for visiting, with 

nature being the first reason (Ferðamálastofa, 2015). The Westfjords region is also 
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experiencing a growth in the number of tourists annually, especially those who visit via 

cruise ships, despite its remoteness, and location off of the famous ‘ring road’ (O’Brien, 

2014). The tourism industry, whilst it is still not regarded as financially important as the 

fishing industry, has clearly begun to provide an ever increasing role in the local economy 

(Jóhannesson et al., 2003). 

This increasing tourism to Iceland not only includes those visiting land based sites, but 

also underwater, with dive tourists looking for new and more challenging dive locations 

(Deverell, 2011). Diving is an increasing tourism sector globally, with up to a million 

certifications given each year from only one provider (PADI, 2015). This has led to the 

most popular dive destinations being over-visited, and reaching the saturation point of 

tourist numbers (Deverell, 2011). Although diving is a relatively new activity in Iceland, 

dive tourism has been growing yearly in the surrounding area close to Reykjavík, in 

particular the site at Silfra in Lake Þingvellir. In 2014 around 20,000 divers visited Silfra, 

and the numbers are expected to continue to rise (Þorbjörnsson & Kristjánsson, 2015). In 

terms of diving on underwater cultural heritage sites, one dive excursion offered is to the 

shipwreck of El Grillo in Seyðisfjörður on the East coast of Iceland, a British oil tanker 

which sank as a result of enemy fire in World War II (DIVE.IS, 2016). Currently, the dive 

tour industry is mainly focussed in Reykjavík, leaving the rest of the country largely 

unexplored. 

Coastal areas in particular have always been attractive to tourists, and there is a demand 

for coastal heritage sites as tourist destinations (Orams, 1999). In many small traditional 

coastal communities around the world, marine tourism has been developed alongside 

traditional industries, such as fishing (Chen, 2010). This demand for coastal tourism is one 

which Iceland could further explore, with marine and coastal areas being large part of the 

landscape and the culture of the country, where small villages have developed on the 

coastline around the exploitation of marine resources. The numerous coastal and 

underwater heritage sites in the Westfjords in particular, have the potential of increasing 

coastal cultural tourism with advertisement, thus increasing the value of the Westfjords 

region as a tourist attraction.  

It is only in recent years the relationship between tourism and cultural heritage 

management has been researched, in response to concerns regarding stakeholder 
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involvement in tourism development (McKercher et al., 2005). There are arguments both 

for and against the development of cultural tourism. The cultural heritage sector argues 

that the values of sites can be compromised for commercial gain (Aas et al., 2005; Jansen-

Verbeke, 1998) Alternatively the argument exists that the sharing of a resource creates 

partnership opportunities, and can help further conservation of important sites and a 

regions history (McKercher et al., 2005; Shepherd & Yu, 2012). In order to address the 

impacts tourism can have on a community, the notion of ‘sustainable tourism’ has been 

created. The definition of sustainable tourism given by the United Nations World Tourism 

Organisation (UNWTO) (2005) being ‘Tourism that takes full account of its current and 

future economic, social and environmental impacts, addressing the needs of visitors, the 

industry, the environment and host communities’ (p. 12). In the case of the Westfjords, 

tourism is already growing yearly, and throughout Iceland almost 1 million international 

tourists visited cultural heritage museums in 2014 (Hagstofa Íslands, 2015). This number 

of tourists is already three times the Icelandic population; therefore the issue is whether 

the heritage management structure already in place is able to deal with the rapid growth in 

pressure from the tourism industry. Moreover, the question is whether small coastal areas 

such as the Westfjords can develop sustainable tourism, increase local revenue, benefit 

areas experiencing depopulation, while promoting the conservation of their heritage sites. 

 

2.2   Value 

 

“Every time cultural heritage contributes to artistic, educational or social development, it 

is a source of value: aesthetical value, experience value, existence value for which the 

production implies economic movement, and not to take this into consideration would lead 

to a lack of fundamental understanding.” 

(MCC, 2003) 

 

In order to assess and produce a management strategy to protect heritage sites in Iceland, it 

is important to discuss, and create awareness of the reason for doing so. The term ‘value’ 
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relates to sites, objects and resources and their associated emotional connections which 

make them important to a person, group or community (Jameson, 2007). The value of 

heritage has always been the underlying reasoning behind its conservation, due to societies 

not making the effort to protect something they do not value (de la Torre, 2013; Jameson 

& Scott-Ireton, 2007; Klamer, 2014; Navrud & Ready, 2002).  

Conservation methods use an articulated value of heritage sites in order to make decisions 

on their status, and these values can be difficult to assess (de la Torre, 2005; 2013). The 

value can lie in the interpretations and meaning of a site, rather than its physical structures 

(Holtorf, 2011). This diverse nature of heritage values can include cultural, educational, 

economic, political, and aesthetic importance (de la Torre, 2005; 2013). The notion of 

putting a monetary value to a nation’s heritage can however be the cause of 

argumentation, where conservation purists disagree with using economics as the reasoning 

to preserve historic areas (Rypkema, 2008). The reasoning being that the educational and 

cultural importance of a heritage site can be far greater than its economic value. A sites 

educational value lies in the potential to gain knowledge about the past, through means 

such as archaeology (Mason, 2002). The historical environment is part of a nations 

cultural and natural heritage, and whilst it can be an economic asset, it is also a resource 

for learning and enjoyment (Historic England, 2008). The value of a site can vary widely, 

between people and generations, and therefore each generation should be able to use and 

enjoy it now, without compromising the ability of future generations to do the same 

(Historic England, 2008).  

Those managing heritage sites and resources; such as policy makers, property owners and 

investors, are the ones who may care more about the possible economic value, and 

therefore the monetary valuing of sites can sometimes be an essential way to work towards 

their protection (Poulios, 2010; Rypkema, 2008). 

Understandably the valuing of underwater heritage sites is not as simple as those on land. 

The awareness and enjoyment of a site is a factor which increases its value within 

communities (Klamer, 2014). Access to underwater sites is restricted to divers and 

snorkelers, which automatically reduces the number of people who can enjoy them, with 

only the few exceptions of some underwater museums (ChinaHush, 2009; Donahue, 
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2015). Therefore their value to policy makers and the general public is at a disadvantage 

compared to sites which are visible to a larger proportion of people. 

A monetary valuation based on people’s willingness to pay for underwater heritage sites in 

Iceland may help in their preservation for the future; and may be something to consider for 

future research. 

 

2.3   Heritage laws  

 

Many countries now have legislation in place to protect cultural heritage sites, designed to 

regulate deliberate damage to sites, and the future preservation of sites. The laws are now 

also being extended to include measures for minimising accidental damage and destruction 

by general land or marine activities (Dromgoole, 2013:7). The legal environment a 

country has surrounding cultural heritage sites shows recognition for the needed 

preservation of such areas of importance, and in turn, perhaps the value of sites. The 

following section will discuss the legal environment surrounding heritage sites in Iceland. 

In order to compare Icelandic heritage sites laws with those of surrounding European 

countries, a study of the UK’s heritage laws will also be analysed, with the UK being 

considered as a country which is ahead of Iceland, in regard to protecting its cultural 

heritage. Not only this, but due to the similarity of laws between Iceland and other 

Scandinavian countries, comparing to the UK may provide more cultural and legal 

differences to discuss. 

 

2.3.1   Icelandic law 

 

The Heritage Act (Lög um menningarminjar 80/2012) is the main law in Iceland which is 

relevant to the sites of the whaling stations studied in this thesis. This law covers all sites 

and artefacts over 100 years old. It has since been revised from 1907, when previously the 

first protection for archaeological remains was introduced to protect those over 150 years 
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old (Lög um verndum fornmenja 1907). In 1989, the law was changed to protect all 

heritage aged over 100 years (Þjóðminjalög nr. 88/1989).  

A law was passed in 2001, where Fornleifavernd ríkisins (the Archaeological Heritage 

Agency) was first created through a separation of heritage management and the National 

Museum of Iceland. In 2013 Fornleifavernd ríkisins and Húsafriðunarnefnd ríkisins (the 

Architectural Heritage Agency) were merged to create Minjastofnun Íslands (the National 

Cultural Heritage Agency) (Þjóðminjalög nr. 107/2001).  

The most recent laws regarding heritage were passed in 2012, which saw for the first time 

the mention of underwater heritage sites as a separate category (Lög um menningarminjar 

nr. 80/2012). Before this time, in the laws from in 1989 and 2001 only mention 

shipwrecks and their parts, and did not specifically include artefacts which may surround 

ships or other underwater sites (Þjóðminjalög nr. 88/1989; Þjóðminjalög nr. 107/2001). 

This meant there was a grey area in regards to sites where the wrecks remains were 

surrounded by cargo or other artefacts, and may have led to objects being removed 

because of the lack of clarity in their protection. In the 2012 law it is explicitly stated that 

all antiques over 100 years old which have been used by man, or are man-made and found 

in the ground, glacier, water, or sea fall under this act. Ships built before 1950 are also 

considered to be artefacts within this act, along with those that may be wrecked and 

includes all of their parts (Lög um menningarminjar nr. 80/2012). As the case with older 

laws, this act also further stated the preservation and protection is automatic for 

antiquities, buildings and structures on the basis of their age, and that this protection and 

preservation is under the National Museum of Iceland. 

Minjastofnun also has separate listing for registered protected sites, for sites which are 

considered of a national cultural importance. For sites at risk, which are of special cultural 

heritage that have not been designated as listed, or protected under the statutory protection, 

there is an emergency listing (Lög um menningarminjar nr. 80/2012). This emergency 

listing protects the site under the rules of listing until expiry, or until it is designated as 

listed. This listing of registered protected sites includes few coastal sites, and only three 

underwater sites; the wreck of the Danish steamer the Phønix, the shipwreck of the French 

research vessel Pourquoi Pas?, and Northrop N-3pb, a Norwegian patrol bomber from the 

second world war (Minjastofnun Íslands, n.d.). 
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Heritage sites which are eligible for the above 100 year old protection act must not be 

defaced, destroyed, altered, obscured, distorted, or moved from its place unless a license is 

obtained from Minjastofnun (Lög um menningarminjar nr. 80/2012). Owners of land with 

heritage sites are to maintain their environment as much as possible, and Minjastofnun is 

obliged to provide guidance and advice in this regard (Lög um menningarminjar nr. 

80/2012).  

A recognised threat to a known heritage site must be reported to Minjastofnun. At least 

four weeks’ notice is needed before planned construction work on or near sites that may be 

protected by the law. These reports should be followed by an on-site survey by 

Minjastofnun to determine if further investigation is needed. Work will not be permitted 

on the site until Minjastofnun has made a final decision (Lög um menningarminjar nr. 

80/2012). Within this law a special mention is made to antiquities which may be currently 

undiscovered below the surface of the sea or body of water, and in the case of their 

discovery, Minjastofnun should be immediately informed. This should then be followed 

by a site visit by Minjastofnun, to decide if work can continue, or if further research or 

excavation is needed.  

In the case of funding, Minjastofnun is firstly required to pay for the first assessment of 

sites, if they were previously unknown and found during construction work. Whereas with 

sites that are known, the field survey is paid for by the municipality and/or the person or 

company that is completing the work. For sites at risk from development or construction, 

the company or person responsible is required to pay for the archaeological work (Lög um 

menningarminjar nr. 80/2012). 

The prime minister’s office is ultimately responsible for the protection and custody of 

cultural heritage in the country. Minjastofnun, under the control of the minister, is then 

responsible for its implementation (Lög um menningarminjar nr. 80/2012). 

Fornminjanefnd (The Archaeological Heritage Advisory Committee) also works alongside 

Minjastofnun, in order to produce a working strategy for the protection of archaeological 

sites, and to make recommendations for the protection under this act to the minister.  

It states in this 2012 act that Minjastofnun keep a complete list of all protected 

archaeological sites, and to perform such things as emergency research when sites are at 
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risk, in addition to complete monitoring of sites in the country (Lög um menningarminjar 

nr. 80/2012). It also states that the protected sites be maintained at the expense of the state.  

The law states that if any site is knowingly at risk, and not reported to Minjastofnun, they 

are able to seek the support of the police if necessary, in order to impose penalty payments 

(Lög um menningarminjar nr. 80/2012). 

 

Adopted conventions 

The following list shows the conventions and treaties which Iceland is a signatory. It is 

important to note only ones relevant to this thesis have been mentioned; 

- Convention on the Means of Prohibiting and Preventing the Illicit Import, Export 

and Transfer of Ownership of Cultural Property – Paris 1970 

- Convention for the Protection of the World Cultural and Natural Heritage – Paris 

1972 

- European Convention on the Protection of Archaeological Heritage – Valletta 

1992.  

The Valletta Convention may be one of the most important to note, it defines 

archaeological heritage and signatories promise to maintain an inventory to legislate for its 

protection. The emphasis of this convention was for the protection of sites for future study. 

Signatories also promise to allow the input of archaeologists into policy and planning 

decisions (Historic England, n.d.).  

Iceland, like most other coastal nations, has not ratified the 2001 United Nations 

Educational, Scientific and Cultural Organization (UNESCO) Convention on the 

Protection of Underwater Heritage. This is due to the apparent clash with the 1982 UN 

Convention on the Law of the Sea (UNCLOS), which is an almost universally accepted 

treaty (Dromgoole, 2013; González, O’Keefe, & Williams, 2009; Green, 2014; Koschtial, 

2008; Rau, 2002). The Law of the Sea was conceived as a ‘package deal’, whereas in 

reality, it does not fill the gaps it left open with regard to the protection of archaeological 

and historical objects found at sea, especially those within a countries Exclusive Economic 

Zone (EEZ) (Dromgoole, 2013). The vagueness of UNCLOS regarding the protection of 

underwater heritage has been outlined more than once, in the hope that the chapter 
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concerned would be revised into statements for more practical use (Ferri, 2012). The 

UNESCO Convention builds upon statements made in UNCLOS regarding cultural 

heritage in international waters, but also makes further, more detailed recommendations in 

regard to the EEZ (Dromgoole, 2013; Ferri, 2012; Green, 2008; Rau, 2002). The 

introduction of the UNESCO convention brought general agreement in respect to the 

treatment of underwater cultural heritage, to state parties and within the archaeological 

community (Ferri, 2012).  

 

Agenda 21 

 

Agenda 21 was developed in Rio de Janerio in 1992 at the United Nations Conference on 

Environment and Development (UNCED), as a plan of action against human impacts on 

the environment (UNCED, 1992). Since then it has been reaffirmed at the World Summit 

on Sustainable Development in Johannesburg in 2002. It will be included in this thesis due 

to Iceland’s ratification of the plan, and in particular, due to a report written on the work to 

acknowledge Agenda 21 for the region of Isafjarðabær, the largest municipality in the 

Westfjords region. Nielson (2006) mentions the work of the local community of 

Ísafjörður, which states:  

The municipality drew up a status report stressing the need to catalogue cultural 

heritage sites and artefacts. Cultural tourism is on the rise, and the municipality 

employs a civil servant who works both with tourism and Local Agenda 1, and this 

ensures proper exchange of information and promotes coordination (p. 34). 

Whilst the need has been stressed, there is little information on the outcome of this report, 

and it is believed the report played little part in confirming the cataloguing of cultural 

heritage sites took place.  

The role cultural heritage sites play in local community’s action plans for Agenda 21 may 

differ, depending on their importance to the local people. However, in the formation of 

Agenda 21 itself, the role cultural heritage sites play is minimal to non-existent, and has 

not attributed any importance to the protection of such sites (UNCED, 1992; Vallega, 

2003). Heritage receives a mention in UNCED’s (1992) development of tourism in chapter 

36, on Promoting Education, Public awareness, and Training;  
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Countries should promote, as appropriate, environmentally sound leisure and 

tourism activities, building on The Hague Declaration of Tourism (1989) and the 

current programmes of the World Tourism Organization and UNEP, making 

suitable use of museums, heritage sites, zoos, botanical gardens, national parks, 

and other protected areas. (p. 326) 

 

However this does not address in any way the threats in which these sites are under, and 

likely only refers to larger world heritage sites for economic development purposes. 

Agenda 21 addresses the threats to ecological environments rather than threats to human 

built heritage, and this is the underlying factor which seems to appear in numerous 

international legislations. That being said, if integrated coastal zone management were to 

be applied, as mentioned in Chapter 17 of Agenda 21 (UNCED, 1992, p.171), it could 

address the threats to coastal cultural heritage along with the submerged and coastal 

environment as a whole. UNCED (1992) states the sustainable development of coastal 

areas will include ‘ecological integrity, economic efficiency, social equality, and include 

thought to the rights of future generations’ (p.171; Vallega, 2003, p.9). It is therefore 

possible that the management strategies written for the threats to ecosystems and the 

coastal environment could to be expanded upon to include coastal heritage sites, rather 

than the development of a new plan.  

 

2.3.2   United Kingdom laws 

 

It is important to note the laws regarding cultural heritage sites in the UK may slightly 

differ for England, Scotland and Wales.  

The main law protecting heritage in the UK in general is The National Heritage Act 1983 

(revised 2010), which protects all important historic buildings, monuments and underwater 

archaeology sites in the seaward limits of the UK and territorial waters adjacent to 

England.  

With regard for underwater heritage in particular, there are laws aimed at specifically 

underwater sites, which are as follows; 
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- Protection of Wrecks Act 1973  

- Ancient Monuments and Archaeological Areas Act 1979 

- National Heritage Act 1983; Updated 2010 

- Merchant Shipping Act 1995 

- Treasure Act 1996 

-  ‘The Marine and Coastal Act 2009- Marine Licensing’, in particular the section 

regarding ‘Marine Licensing and Underwater and Foreshore Archaeology 2012’ 

- Maritime Conservation Zones  

- Protection of Military Remains Act 1986, updated in 2012 

- JNAPC Code of Seabed Development 

(European University Institute, 2014; NAS (Nautical Archaeological Society), n.d.) 

 

The Protection of Wrecks Act 1973 individually states the co-ordinates of every protected 

wreck in the country. This list refers to wrecks which are archaeologically or historically 

significant, and protect it from unauthorised interference. Each wreck within this Act has 

its own specifications and distance from which the restrictions take place, depending on 

the spread of the wreck and its artefacts (European University Institute, 2014). Therefore, 

wrecks not listed are not considered culturally significant, and do not receive the same 

level of protection. Iceland instead covers all wrecks older than 100 years, regardless of 

significance. 

The financial reward for the reporting or salvaging of a site can be very high in the UK, up 

to 75% of the value of the find. This means that the reporting of sites and artefacts found is 

also much higher than in other countries, and may be the reasoning behind the honesty of 

some, not all, salvage companies and treasure hunters (Nautical Archaeology Society, 

2011). 

As heritage sites and the discovery of new sites are listed under law, the procedure for 

deliberate damage to, un-reporting of, or illegal trade of artefacts or sites is treated as an 

offence. This usually results in court cases and unlimited fines, but in extreme cases can 

result in prison sentences. Any unauthorised work on or near a protected site needs to have 

planning permission or authorisation, if permission is not sought, stop notices will be 

issued, in the case of a stop notice being ignored it is then classed as a criminal offence. 
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Failure to apply for the planning permission to begin with is not a criminal offence, 

however, failing to comply with orders after this time is, and can result in unlimited fines 

and prison sentences (Historic England, n.d.; Planning (Listed Buildings and Conservation 

Areas) Act, 1990). If the local council or government has to step in due to incompliance of 

notices, work which needs to be undertaken to protect or restore the site will be 

undertaken, and the costs for such work will then be chased up by the offender in the 

forms of fines or notices (Historic England, n.d.). 

 

Adopted conventions 

 

The following is a list of conventions the UK has ratified; note only the ones relevant to 

this thesis are mentioned;  

- The European Cultural Convention – Paris 1954 

- The Convention for the Protection of the Architectural Heritage of Europe- 

Granada 1985: Revised 2000 

- Convention on the Means of Prohibiting the Illicit Import, Export and Transfer of 

Ownership of Cultural Property – Paris 1970 

- The World Heritage Convention – 1972 

- The Convention for the Protection of the Archaeological Heritage of Europe 

– Valletta 1992 

The UK has not ratified the 2001 Convention on the Protection of Underwater Cultural 

Heritage, due to the previously mentioned clash with UNCLOS. Additionally, due to the 

convention stating all underwater archaeology over 100 years old should be protected. The 

UK declared there is over 10,000 wrecks on the seabed that are known of, just within the 

territorial sea, and therefore it would not be possible to fully protect and be able to monitor 

all of these sites (Garabello & Scovazzi, 2003). However this may be classed as an 

assertion, due to the word ‘character’ in the convention, which was used in order to limit 

the scope and not be aimed at all underwater objects. This would obviously be an 

impossible task (Garabello & Scovazzi, 2003). Whilst not ratifying the whole convention, 

the UK has adopted the rules from the Annex, directed at underwater activities concerning 

heritage sites. These rules outline general principles regarding the protection of sites, and  
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activities which may impact the underwater cultural heritage (UNESCO, 2013). An 

example of rules set by UNESCO (2013) regarding the protection of underwater cultural 

heritage state ‘in situ preservation shall be considered as the first option’, and ‘activities 

directed at underwater cultural heritage shall not adversely affect the underwater cultural 

heritage more than is necessary for the objectives of the project’ (p. 319). UNESCO has 

also created a Code of Ethics for Diving on Submerged Archaeological Sites, of which the 

UK has also ratified (NAS, n.d.; UNESCO, 2015a). 

 

2.3.3   Discussion 

 

The revised 2012 laws in Iceland mean that there can be little doubt what is protected in 

regards to cultural heritage sites. The inclusion of underwater sites as a whole in this 

revision is a positive step forward for the governmental recognition of the importance of 

such sites, which in turn should increase the public’s awareness of their existence and 

value. The ratification of the UNESCO 2001 convention would be the most desired step 

for the further protection of underwater sites. That being said, currently it would seem 

many countries have issues regarding the 2001 convention due to the clash with UNCLOS 

(Dromgoole, 2013; González, O’Keefe, & Williams, 2009; Green, 2014; Koschtial, 2008; 

Rau, 2002). The convention was considered in Iceland before 2013, but has since not been 

further discussed (Hermannsdóttir A., personal communication, Febuary 23, 2016). The 

UK has adopted the Annex of the Convention, and this may be something Iceland could 

also consider in the near future. This adoption of the Annex would mean Iceland agrees 

that the in-situ preservation of sites is the primary option, and would also mean activities 

directed at, or near, heritage sites may be better managed. The adoption of the UNESCO 

Dive Ethics would also be hugely beneficial to underwater sites, with the means to 

increase divers understanding of the correct way to dive on archaeological sites.  

Whilst the mention of cultural heritage sites within the local municipality’s status report 

for Agenda 21 is a positive one, it would seem that little has been done to ensure the 

actions mentioned are followed through. Agenda 21 could provide a basis for management 

plans of heritage sites if used as an integrated coastal zone management plan, addressing 

all issues the coastal zone faces.  
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In comparison the laws and conventions ratified by both Iceland and the UK are similar, 

with one obvious difference being the laws surrounding wrecks; the UK select wrecks of 

importance, and Iceland adopts the blanket protection based on age. The similarity of the 

legal environment in both countries may assist in confirming that the laws in place in 

Iceland are satisfactory. Therefore the current lack of management of cultural heritage 

sites in Iceland cannot be explained by the lack of legal protection.   

 

2.4   Underwater archaeology  
 

"Excavating on land is hard enough, but some people like to make things extra tricky for 

themselves, and working underwater is the archaeological equivalent of standing up in a 

hammock." 

Paul Bahn (2004,  p.49)  

 

Underwater archaeology is a relatively young discipline around the world, with the first 

case of an archaeological survey underwater being completed in 1933-39 by helmet divers 

and historians (Åkesson, 2004). The discipline of modern underwater archaeology 

however, owes itself to the invention of the aqua-lung in 1943 by Jacques-Yves Cousteau 

and Émile Gagnan, which made underwater archaeology possible (Åkesson, 2004). 

Following this many new shipwrecks were found at a rapid rate, and the first pilot case for 

Self-Contained Underwater Breathing Unit (SCUBA) diving equipment began in 1951 by 

Cousteau and Fernand Benoit in Marseille, France, where divers began digging into the 

layers of sand to discover an ancient wreck site of the Grand Congloué (Åkesson, 2004), 

and thus the beginning of modern underwater archaeology history. 

Before the 1960s, it was common that archaeologists would be on the surface, and hired 

commercial divers would complete survey and excavation work, due to this, very few 

excavations were to a good standard, or even fully completed (Bass, 2011). It wasn’t until 



19 
 

1960 that Goggin (1959) dismissed this method with his statement ‘it is far easier to teach 

diving to an archaeologist than archaeology to a diver’ (p. 350).  

The first meeting of the Council on Underwater Archaeology was in 1963, when a group 

of divers, historians and archaeologists met in Minnesota for the first International 

Conference of Underwater Archaeology. It has since been at the forefront of underwater 

heritage as an international advisory committee for issues relating to underwater 

archaeology, conservation and submerged cultural management (ACUA, 2016). This was 

followed by the formation in the UK of the Council for Nautical Archaeology in 1964, 

(now the Nautical Archaeological Society), which acted as the channel of communication 

between divers and the appropriate bodies to share discoveries in the field of marine 

archaeology (NAS, 2016). The first use of side scan sonar for archaeological means was in 

1967, by Harold Edgerton, which uses the method of bouncing sound waves of the sea 

floor and objects, to produce a map of the sea bottom. This in turn led to the discovery of 

the Mary Rose off of the South Coast of England, a Tudor-navy warship from 1510, which 

was raised from the sea bottom in 1982. During the 1970s nautical archaeology continued 

to advance, with excavations now being completed to the same standard as those on land, 

it also saw the introduction of the International Journal of Nautical Archaeology and 

Underwater Exploration (Bass, 2011). The journal covers all aspects of maritime 

archaeological research; ships, seas, cargos, latest explorations, discoveries, and latest 

technological advances in the field (UNESCO, 2016b).  

Underwater archaeology has come a long way since then, with the introduction of 

UNESCO’s 2001 Convention on the Protection of Underwater Cultural Heritage, coming 

into force. Whilst there is still work to be done for further countries to ratify the 

Convention, the recognition of the need for better management of underwater heritage is 

positive. The safety of divers has also dramatically increased, with the only current 

limitations of working underwater being those surrounding the variable bottom time and 

depths of the SCUBA divers (Bass, 2011). Now with increasing developments in 

technology, deeper sites which are not accessible to divers are being fully surveyed with 

the use of sea bed mapping, remotely operated vehicles (ROVs), and human occupied 

vehicles (HOV); the most famous HOV is probably Alvin, the submersible used to survey 

the Titanic (WHOI, 2015). This means that underwater surveys of sites can now be carried 

out with the same precision as those on land. That being said, the time taken to survey 



20 
 

underwater sites is usually longer, and costs can be much higher. However the 

preservation levels of sites underwater can exceed expectations, with the preservation of 

organic materials rarely found in sites on land, therefore valuable information can be 

gained about our past (Ford, 2011; Green, 2012; Ruppe & Barstad, 2013).  

 

2.4.1   Underwater archaeology in Iceland 

 

It is only in recent years that underwater heritage sites have begun to be located and 

documented within Iceland. The monitoring and management protocol for activities which 

may be damaging sites is lacking, and very little survey work is completed before 

development. It raises the question of how many sites may have already been destroyed or 

damaged without the knowledge they were even there. 

This lack of survey work and understanding of underwater sites is discussed in a research 

thesis by Davíð Bjarni Heiðarsson (2013). The author found that the majority of Icelandic 

archaeology has been land based, with parts of the country already surveyed for research 

purposes (Heiðarsson, 2013). In contrast, underwater heritage sites have rarely been 

surveyed or researched. In the years from 1990 until 2010, out of 599 applications for 

archaeological licences for research, only four were for underwater sites (Heiðarsson, 

2013). The paper also suggests that due to the lack of guidelines and legal backing 

surrounding underwater heritage sites, little to no surveying has been done in areas where 

these sites may be at risk (Heiðarsson, 2013). Heiðarsson (2013) states that in discussions 

with Icelandic archaeologists, few had any knowledge of underwater heritage management 

and some expressed a very limited interest in the topic.  

Edvardsson & Egilsson (2011) discuss the current progress of underwater archaeological 

surveys, and suggest heritage management in Iceland is around 50 years behind other 

western countries. They also state that underwater research needs to properly begin, in 

order to fully map and monitor submerged sites (Edvardsson & Egilsson, 2011).  

The little work completed by archaeologists on submerged sites gives way to the work by 

recreational divers and individuals which have spent time in trying to locate wrecks 

around Iceland. The sports divers club in Iceland (Sportkafarafélag Íslands) has a map of 
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dive sites, which includes some wreck sites (Sportkafarafélag Íslands, n.d.). However the 

map does not have accurate locations for the majority of wrecks, and just lists the possible 

areas in which the wrecks could be (Edvardsson & Egilsson, 2011). Although the list is 

not extensive, and may not be accurate, is it still encouraging that non-archaeologists are 

making the effort to begin mapping out areas of interest. This shows that there is public 

interest in submerged heritage in Iceland. 

 

2.4.2   Past research in Iceland 

 

Underwater research in Iceland is a very new topic, and is still finding its place within 

archaeological research. The maritime history of the country, and its reliance on shipping 

for links with the outside world, make it surprising that so little work has been completed, 

with little regard for what could be submerged around the coastline. The reasons for this 

lack of research are probably many and varied, however many Icelandic researchers have 

concluded that underwater sites in Iceland are badly preserved (Edvardsson & Egilsson, 

2011). The following section outlines the past completed underwater heritage research 

within Iceland.  

     

Melckmeyt – Breiðarfjörður – Westfjords 
 

In 1992 two sports divers searching for a shipwreck around the Island of Flatey in 

Breiðarfjörður, which supposedly sank 300 years earlier (Einarsson, 1993). They came 

across a wreck buried in sand and some recovered artefacts were taken to the National 

Museum of Iceland. Identification of the finds indicated that the wreck was from the  the 

Dutch fluyt Melckmeyt, a ship designed for cargo carrying, that sank in Flatey in the year 

of 1659 with all of its cargo and one crew member (Einarsson, 1993). The excavation took 

place in June 1993, by six divers, including two archaeologists. The method used to 

excavate was splitting the area into a grid system of 1m
2
 sections, each square was then 

dredged, cleaned and photographed before the finds were removed (Einarsson, 1993). In 

this excavation no timbers were removed from the site, only smaller loose finds were 

taken to the museum for preservation (Einarsson, 1993). The size of the area excavated 
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was around 40 m
2
, it is also noted it was completed by archaeologists with limited 

experience in underwater archaeology, and should be considered more as training for those 

involved (Einarsson, 1993; Heiðarsson, 2013).  

 

 

Kolkuós 
 

Archaeological work around Kolkuós began in 2003, when it became clear the area was at 

imminent risk from coastal erosion. The work is part of a larger project around the area of 

Hólar, in the northern region of Skagafjörður. In 2006 Danish archaeologists from the 

Marine Archaeology Institute in Roskilde joined the excavation, in order to complete an 

underwater survey of the historic port area (Heiðarsson, 2013). The method for surveying 

was a side scan survey of the area, followed by underwater surveying by divers. The only 

artefact found was an anchor, made of metal and assumed to be from the Viking or 

Medieval era, this was lifted and taken to be preserved (Heiðarsson, 2013).  

There is no publication or report on this excavation or underwater survey, and the online 

home page for the work is now in the Icelandic Web Museum (Fornleifar við Kolkuós, 

n.d.). Little is known about the current status of the site.  

 

Submerged sites in Vestfirðir – Westfjords 
 

Ragnar Edvardsson and Arnar Þór Egilsson (2011) conducted a survey of the current state 

of underwater archaeology sites in the Westfjords in 2009-2010. The aim was to gain a 

‘better understanding of submerged heritage around the Westfjords peninsula and locate 

sites with potential for further research’ (P.9). It is stated within this report that the 

submerged sites within the Westfjords will come increasingly under threat in the future 

from anthropogenic sources such as mining and building operations (Edvardsson & 

Egilsson, 2011). The research undertaken started alongside survey work of 17
th

 century 

whaling stations within the region, and expanded to include stations from other periods. 

Altogether seven sites were included within this survey, Álftafjörður, Önundarfjörður, 



23 
 

Patreksfjörður, Tálknafjörður, Hveravík, Paradís and Reykjarfjörður, all within the region 

of the Westfjords. Edvardsson and Egilsson (2011) state that the sites were chosen due to 

‘their land based facility which had a sea based function’; for example, a whaling, trading, 

or fishing station (p.11). The methodology used in this research centred on the need to 

locate the submerged sites, this was undertaken through historical research and then 

archaeological survey, with the use of side scan sonar, camera mounted on an ROV, and 

search dives (Edvardsson & Egilsson, 2011). Historical research completed for this report 

suggested that around two Icelandic fishing boats per year, and six foreign ships, were 

reported lost in the area of the Westfjords within the years 1875-1890 (Edvardsson & 

Egilsson, 2011). It needs to be noted however, this number is only based on reports found 

in newspapers for that period; other ship losses may have been un-reported. No official 

record of ships lost in Icelandic waters is available until the 20
th

 century (Edvardsson & 

Egilsson, 2011).  

For each of the sites, the survey method was altered to best fit the environment, for 

instance at some shallower sites, search dives using a line survey were used instead of side 

scan sonar (Edvardsson & Egilsson, 2011). Each site was surveyed for artefacts, whale 

bones, and other finds. At most, if not all of the sites, further surveys are required and 

more dives are needed to explore anomalies and possible man-made objects found by the 

sonar. Findings discussed in the paper indicate that further research needs to be completed 

within Iceland, due to the varying level of deterioration of sites depending on their 

location and environmental factors (Edvardsson & Egilsson, 2011). The conclusion of this 

report suggests that a national wreck database is needed in order to gather information on 

how many wrecks are found around Iceland, and also to aid in the monitoring and further 

research of such sites (Edvardsson & Egilsson, 2011).  

 

The Phønix – Snæfellsnes – West Iceland 
 

In a different publication on the shipwreck of the Danish steamer, the Phønix, by the same 

authors Edvardsson & Egilsson (2015), the goal was again to increase knowledge of 

preservation of underwater heritage in Iceland. Not only this, but to also survey the wreck 

to assist with its future protection and monitoring. In this paper the issue and continuing 

theme of minimal research and understanding of site preservation in Iceland is raised 
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(Edvardsson & Egilsson, 2015). The work began in 2009, with a survey completed by the 

Phønix society looking for the wreck of the Danish steamer, which was located and 

confirmed by divers to be the wreck, which was lost in Syðra- Skógarnes, Snæfellsnes in 

1881 (Edvardsson & Egilsson, 2015). Later work by the University of Iceland began in 

2011-2013 with a team of divers. The aims of this team were to 1) develop survey 

methods, 2) to increase knowledge of the preservation of underwater sites, and 3) to begin 

the work for future research and management of the Phønix wreck (Edvardsson & 

Egilsson, 2015). Within this survey, due to the lack of underwater survey work previously 

completed in Iceland, methods from the UK were adopted due to their similarities in 

underwater conditions (Edvardsson & Egilsson, 2015). The methods used were side scan 

sonar, followed by underwater surveys using a baseline between two control points. The 

position of important points of the wreck and finds were measured from offset of the 

baseline, and a series of vertical photographs and videos were used in order to create the 

site plan of the wreck (Edvardsson & Egilsson, 2015). The current state of this wreck, 

along with others discovered in Iceland, leads to the conclusion by Edvardsson and 

Egilsson (2015) that further archaeological research is required, and is likely to be ‘both 

feasible and rewarding’ (p.201). 

 

2.4.3   Discussion  

All of the studies discussed above are at the forefront of underwater research within 

Iceland, so little work has been completed, and there is still a learning curve for 

archaeologists who are making the switch to submerged heritage. However these surveys 

make it clear that more work needs to be completed, and they certainly disprove the idea 

that all underwater sites in Iceland are badly deteriorated and not worthy comprehensive 

study. The development of a wreck database, or continuation of the one started by divers 

in Iceland is needed for the continuous monitoring of sites. That being said, management 

plans should be in place before releasing to the public, due to the increased risk of sites 

being exposed to activities such as treasure hunting.   

The work completed in Iceland compared to the UK is very limited. Currently all 

underwater work in Iceland has been listed above, with this thesis being an additional 
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study, however in the UK the exact number of surveys carried out is difficult to find. As 

an example, over 150 surveys have been undertaken by one organisation, over a time 

period of 3 years (Maritime Archaeology Trust, 2012). The wreck database accessible to 

the public currently contains over 60,000 known sites in UK waters, and clearly outlines 

which are open to the public and which are completely restricted, only to be visited with a 

licence (Martin, 2011; UKDiving.co.uk, 2015). One large difference between Iceland and 

the UK seems to be the amount of active underwater archaeological teams. This is more 

than likely also linked to the amount of research universities in the UK, and also the 

amount of funding available. Currently operating in the UK are teams from the Nautical 

Archaeological society, Maritime Archaeology Ltd., UK Archaeological Diving, Promare, 

Maritime Archaeological Trust, Education Scotland, and numerous universities offering 

maritime archaeological under graduate and post graduate degrees. In comparison, Iceland 

currently has one archaeologist, Dr Ragnar Edvardsson specialising in underwater heritage 

sites. It is important to take into account the population difference between Iceland’s 

320,000 inhabitants in 2013, compared to the UKs 64.5 million (World Bank, 2013). 

However, when comparing in terms of population size, making the UK equivalent to 

Iceland, with 1 person in maritime archaeology for every 320,000, the UK would have 

only 200 people working in underwater archaeology, which with currently over 40 people 

working for just one company (NAS), is not the case.  

 

2.5   Threats to heritage sites  

 

In order to fully discuss the management strategies surrounding heritage sites, it is 

important to note the threats in which they are under. The following chapter will look at 

threats, both natural and anthropogenic, in order to identify considerations in the 

conclusive management recommendations.   

The coastal and underwater heritage sites around Iceland, and other countries, are at 

increasing risk from both anthropogenic and natural sources (Erlandson, 2010; Flatman, 

2009a; Kaslegard, 2010; Murphy et al., 2009; UNESCO, 2013; Vallega, 2003) Such 

threats include inshore fisheries, aquaculture, increasing demand for harbours, shipping, 
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maritime tourism, erosion, and in broad terms the effect of climate change (Callegari & 

Vallega, 2002; Erlandson, 2010; Flatman, 2009a; Vallega, 2003). This chapter will discuss 

some of these threats, in particular those that affect sites in Iceland.  

 

  

2.5.1   Natural threats and climate change 
 

Global temperature change and its enhancement by anthropogenic sources can have 

detrimental effect on previously considered natural events. The knowledge of the links 

between human sources and global temperatures is one which is increasingly reported on. 

There is now a global initiative to address these sources, with world leaders attending 

climate change conferences, the most recent being the COP21 (Conference of Parties) 

Paris Climate Conference 2015. The previously natural threats could increase in intensity 

due to climate change, and therefore have been included together and discussed in the 

following section.  

An ever increasing estimated global sea level, and likely increase in storm intensity due to 

climate change, leads to the conclusion that coastal heritage sites are more at risk from 

issues such as increased erosion and flooding (Erlandson, 2010; Kaslegard, 2011; Murphy 

et al., 2009; Vallega, 2003). Coastlines are dynamic, and historic sites are fixed in place, 

this creates obvious problems in their preservation when they are located in the coastal 

region (Murphy et al., 2009). This is not a new issue, there are numerous finds of pre-

historic sites which have been lost to the sea existing around the world (Barillas, 2015; 

Keys, 2015; Murphy et al., 2009; Reid, 2009; Upton & Climate Central, 2015). The 

natural rate of erosion however, is predicted to be amplified, with increasing sea level due 

to anthropogenic induced climate change (IPCC, 2013a). It is this increasing rate which 

has led to an increased awareness of sites at risk, and those which may be on the brink of 

destruction from the ocean. This can be seen in international studies, some of which have 

documented accelerated coastal change in countries such as the UK (Daly, 2011; Edwards 

& O’Sullivan, 2007; Erlandson, 2010; Flatman, 2009b; Kaslegard, 2010; Murphy et al., 

2009; Vallega, 2003). Historical and archaeological sites can contribute to the 
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understanding of current environmental problems (Erlandson, 2010). The history of how 

past societies adapted to such things as sea level rise may be of interest to those in charge 

of managing current coastal communities. However, it is almost ironic that present coastal 

erosion, is threatening the very coastal sites which could tell us how past communities 

may have adapted to sea level change and erosion (Erlandson, 2010). 

The fifth assessment report from the Intergovernmental Panel on Climate Change (IPCC) 

stated that it is ‘virtually certain’ the global mean sea level rise will continue beyond 

2100, and long term sea level rise depends on the future emissions (IPCC, 2013a). The 

dominant contributors to the change in sea level are the thermal expansion of the oceans 

and glacier melting; together they have produced 75% of the observed change (IPCC, 

2013a). The impacts accelerated sea level rise will have on historic sites have been split 

into four categories; 1) the direct impact of erosion or flooding, 2) indirect impacts such as 

management measures to combat future climate change effects by coastal managers (the 

building of coastal defences), 3) climate change mitigation techniques such as renewable 

energy sector expansion, and 4) the northwards expansion of the range of invasive species 

(Murphy et al., 2009). Formulating an approach to the conservation and management of 

coastal and underwater heritage sites can therefore vary depending on the most immediate 

impacts and risks to the sites (Flatman, 2009a, 2009b; Murphy et al., 2009).  

The loss of sites, abandonment of coastal communities and flooding of coastal areas is 

both an active and escalating occurrence (Flatman, 2009a, 2009b; Murphy et al., 2009; 

Westley & McNeary, 2014). Sites on the coastline are at risk, this seems to be an obvious 

issue; however, there is scepticism on the range of management plans surrounding those 

sites in danger (Flatman, 2009b). Flatman (2009) has stated continuing confusion and 

doubt concerning the effect climate change, has led to the majority, including the heritage 

community ‘being swept along in a ‘tidal wave’ of climate change hysteria’ (p.3).  

Using the British coastline as an example, it is only in the past decade a systematic 

approach to the monitoring of sites has taken place (Flatman, 2009b). This short period of 

monitoring makes it difficult to note any significant difference in the rate of coastal 

change. This therefore makes it difficult to note any signs which may prove or disprove 

the effect climate change may be having (Flatman, 2009b). Pearson & Williams (1996) 

wrote: ‘It will be very difficult to convince governments of the threats to the cultural 
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environment, and of the range of options available to reduce the impact of climate change, 

if substantial work is not carried out in the next 10 years’ (p.126). Obviously this 

statement is now dated, and unfortunately has become true in the fact that cultural heritage 

managers, archaeologists and others are now racing against time in order to produce terms 

for research and future policy (Daly, 2011). Models have been used in order to predict the 

next 50-100 years of coastal erosion rates in England, and also provide research and 

resource prioritization areas (Flatman, 2009b). From these models, it is predicted that 

England could lose over 170 coastal heritage sites within the next century (Flatman, 

2009b).  

The threat of erosion to Icelandic cultural heritage can be seen, although no modelling or 

predictions have been made of the rate of erosion as in the UK. Currently there have been 

a handful of surveys completed on sites at risk, but these have been done by individual 

archaeologists for their own research, and not due the sites being at risk. Minjastofnun 

have so far not taken over management or funded surveying on a threatened site because 

of the threat; however they have supplied grant funding for archaeologists who apply for 

their own research, who may state that the site is threatened (Lárusdóttir et al., 2011; 

Pálsdóttir, 2013). Small coastal sites such as whaling and fishing stations which are open 

to the sea are at an obvious higher risk than those protected in fjords, however this threat 

has not been assessed or monitored as of yet. Therefore, currently there is a lot, and 

possibly too much reliance on archaeologists to survey threatened sites (Fig 1) 

(Edvardsson, 2010). 
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Other issues within the management and monitoring of sites at risk begin to arise when 

reports are written for policy makers. Coastal heritage sites at risk have so far failed to be 

mentioned in all five IPCC Assessment Reports, one of the main tools used by policy 

makers in regard to climate change (IPCC; 1990, 1995, 2001, 2007, 2013a). There is also 

an issue in regard to bias within archaeological reports, towards sites such as stone 

buildings, being the most visible and quantifiable heritage for policy makers and the 

public (Daly, 2011; Vallega, 2003; Holtorf, 2011). The need for protection of a large 

building perched on the end of a cliff for instance, is significantly easier to understand, 

than those sites which may be buried or underwater. This assumption that the most visible 

remains are those that are most threatened however, is inaccurate, and thought should be 

placed on the environmentally sensitive sites such as those which are buried, or those less 

obvious (Daly, 2011). This exemplifies the issue mentioned previously, that value is often 

directly correlated with visibility. An increase in erosion rates, due to increased sea level 

and intensity of storms for example, could lead to shipwrecks and underwater sites being 

further exposed and damaged; all whilst going unnoticed (Daly, 2011; Edwards & 

O’Sullivan, 2007; Kaslegard, 2011). 

Whilst many sites will be at risk from increased erosion, it is important to note the short 

term benefit of such coastal processes. Erosion is likely to lead to the increased discovery 

Figure 1: Fishing station remains being threatened by increasing erosion in Breiðavík, 

west coast of the Westfjords (Image source: Google Earth, data created by Edvardsson, 

2010) 
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of new sites at the world’s coastline, giving archaeologists a short window of time in order 

to research and excavate sites of importance (Daly, 2011; Edwards & O’Sullivan, 2007). 

This does however obviously depend on resources available for such recording of 

information, and also the usually more pressing issue of funding (Daly, 2011).  

 

Erosion: Management of sites at risk 
 

Two examples of management strategies to address the threat of erosion to coastal cultural 

heritage sites have been chosen from the UK, as a possible structure to implement within 

Iceland. The SCAPE (Scottish Coastal Archaeology and the Problem of Erosion) project 

and the CITiZAN (Coastal and Intertidal Zone Archaeological Network) project in 

England. They are both schemes with aims of collecting data to map all coastal heritage 

sites in their respective areas, and the current level of threat they are under (CITiZAN, 

2016; SCAPE, 2016). This enables them to prioritise excavations and more detailed work 

which need to be completed. Professional archaeologists firstly do a basic survey of sites 

along the coastline, and upload sites onto their websites and apps. Both projects are very 

similar, and rely on voluntary work from the public in order to further report and monitor 

sites. For sites which are at most risk of being damaged or lost in the near future, 

archaeologists will complete excavations in priority order, also with the aid of trained 

volunteers. Whilst the majority of the more complicated work is undertaken by 

professionals, they rely on volunteers for assistance, and the general public are involved 

throughout. Passers-by also have the opportunity to join in, or at least to gain information 

about the site and activities. Once a site has been surveyed, for both organisations, it is 

uploaded onto their website where it is accessible to the public. From there, in the case of 

SCAPE, the public are able to download an app to their phone, which allows them to 

upload pictures of the site, or to report any changes from the original survey, from which 

archaeologists can examine the need to re-evaluate an area. CITiZAN are currently 

holding training sessions throughout England for volunteers to freely join, so they can then 

assist on archaeological sites. Both of these projects rely on volunteers to be able to map 

such a large coastline area, with Scotland’s coastline alone being more than 6000 miles 

long (CITiZAN, 2016; Dawson, 2015; SCAPE, 2016; Scotland Info Guide, 2016).  
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2.5.2   Anthropogenic threats  
 

Natural threats can have devastating effects on cultural heritage sites; however in recent 

years perhaps the biggest threats to sites are humans themselves. The ever increasing 

world population, new technologies, and increasing access to places previously out of 

reach are affecting countless numbers of areas globally. With world travel at an all-time 

high, cultural tourism is one of the fastest growing tourism markets (UNESCO World 

Heritage Centre, 2016). The recent urge to see things before they are gone is pushing 

world heritage sites to their maximum capacity, and those visitors wanting to get a 

glimpse of such sights, are in most cases, increasing their destruction (Pedersen, 2002).  

This boom in cultural tourism not only hits cultural heritage sites on land, but less 

obviously, those underwater. SCUBA equipment has allowed for underwater sites to be 

explored, and although a much needed tool in order to record and measure sites for 

archaeologists, has also led to sites being reachable by those with little interest in a sites 

preservation.  Whilst underwater sites within a countries territorial sea receive the same 

protection under laws as sites on land, they also have specific threats not applicable to land 

based sites. Underwater sites do not have a simple method of monitoring, and by their 

nature are very much ‘out of sight, out of mind’ (McKinnon & Scott-Ireton, 2015). The 

difficulties of mapping, accessing and monitoring sites means damage from developers, 

salvagers and fishermen can go unnoticed for long periods of time.  Local communities 

can play an important role in the active preservation of historic sites from damaging 

activities, however, the lack of visibility of underwater sites means they are harder to 

identify with, and easily forgotten (Darrington, 2013). The proceeding section will outline 

the anthropogenic threats to coastal and underwater cultural heritage sites.  

 

Globalisation  

 

Throughout the world, the coasts have played a main role in a countries development in 

forms of fishing, naval activities and trade (Vallega, 2003). This can be seen in the historic 

settlements and artefacts found along the coastline, which may have played a part in 

shaping the way activities are done today (Vallega, 2003). However, due to human’s 
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reliance on the coast, heritage sites are often in areas where development is taking place, 

and with half of the world’s population living within 150km of coastline, this space is 

becoming more and more desirable (UNCED, 1992; United Nations, 2010; Vallega, 

2003).  

The development of seaports, undersea cabling, the of building houses and factories, 

tourist developments, road construction, cultivation of fields, forest planting, fishing, 

aquaculture, exploitation of minerals, and many others can all have damaging effects on 

heritage sites (Nielsen, 2006; Vallega, 2003). In contrast, cultural heritage sites are also at 

risk due to humans moving away from smaller rural settlements to larger cities, leading to 

a quicker deterioration of areas abandoned (Kaslegard, 2011; Nielsen, 2006). 

 

Mining and dredging activities  

 

There are many activities which involve the removal of material from both land and 

underwater and in doing so, can disturb, damage, or destroy cultural heritage. The 

reasoning for such activities can vary, nevertheless, globalisation and increasing need for 

building materials can usually be linked to such actions. Mining activities around the 

world supply the demand for building materials such as sand for cement and gravel, and 

also provides material for beach nourishment (BMAPA & English Heritage, 2003). 

Dredging activities can be used to clear shipping routes, and also for the extraction of 

minerals and resources on the seabed. It is therefore an industry which is likely to grow. 

This being said, the increase in such industry needs to have suitable plans in place in order 

to deal with the impacts it will have on the historical environment. Currently there are very 

few reports which go into depth on the activities of mining and dredging and threats to 

cultural heritage, and more cases where the threat is just listed as a consideration (Blake, 

2015; Dromgoole, 2013; Erlandson, 2010; Evans, Firth, & Staniforth, 2009; UNESCO, 

2015b, 2001, 2013; Williams, 2001).  

Dredging involves the collection of material from the seabed to be moved or used 

elsewhere, usually in depths between 15m and 30m, but this can vary (BMAPA & English 

Heritage, 2003). This means artefacts or other material contained within the layer of 

aggregate can also be removed from their context, and be lost within a large volume of 
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dredged material (BMAPA & English Heritage, 2003; Firth, 2013). The chances of being 

able to find such objects within the collecting and processing of the material is very 

limited (BMAPA & English Heritage, 2003). The activity of dredging in proximity of 

archaeological sites may also seriously disrupt areas, and likely smother them in disturbed 

sediment (BMAPA & English Heritage, 2003).  

Other activities such as sand extraction from beaches and river banks, and mining of 

resources such as minerals will also have detrimental effects on both terrestrial and 

underwater heritage sites. That being said, the available literature on these impacts is 

minimal, and therefore will be considered as similar impacts to that of dredging.  

 

Treasure and trophy hunters  

 

The invention of the aqualung in 1943 by Jacques-Yves Cousteau and Emile Gagnan, 

means that wrecks and other underwater heritage sites became more easily accessible to 

the general public (Strati, 2006; UNESCO, 2015b). With further advancements in 

underwater technology such as gas mixtures for open circuit divers, and ROVs, the oceans 

have never been so accessible (Carducci, 2006; UNESCO, 2015b). These advances have 

enabled a large expansion of the archaeological understanding of underwater cultural 

heritage, and an increase in underwater cultural heritage tourism (Edney, 2006; Strati, 

2006).  

Progress in diving techniques and technology has also made underwater sites more 

accessible to those less inclined to protect and enjoy sites for their aesthetic value 

(Komoot, 2011). Treasure hunters who are only interested in the commercial value of 

underwater heritage have gained access to sites to loot, and in some cases treasure hunting 

can represent many trillions of Euros (Dellaporta, 2015; Nautical Archaeology Society, 

2011). This value is obviously regarded as a higher importance to treasure hunters than 

that of a sites possible historical, archaeological, and cultural importance (Couper, 1996; 

Dellaporta, 2015). The value of a whole submerged heritage site is therefore perceived 

differently by archaeologists and treasure hunters. The argument within policy making 

may then be which view, or value, is more important (Dellaporta, 2015; Nautical 

Archaeology Society, 2011). Unfortunately, very few people come to realise that the total 
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assemblage of a site such as a shipwreck, is of much greater value than the sum of its parts 

(Hutchinson, 1996; Komoot, 2011). It is a common misconception that the significance of 

a site also lies in what is recovered. Archaeologists spend a painstaking amount of time 

recording artefacts found in-situ to document the relationships and association of a 

structure and its contents (Couper, 1996; Hutchinson, 1996; Komoot, 2011). This may also 

include taking samples for various analysis which would be of little interest to those 

treasure hunting. The most mundane objects or organic traces can provide just as much, if 

not more, information on a site than silver and gold (Couper, 1996; Hutchinson, 1996).   

The improved accessibility to areas previously unreachable has highlighted the need for 

improved management plans, surveillance and increased law enforcement within 

underwater sites in particular. This is primarily due to negative impacts from treasure 

hunters, recreational divers and salvage companies. Even whilst completing this research 

there was evidence of illegal treasure hunting off the Icelandic coastline, within the EEZ 

(Fontaine, 2015). This issue is worldwide, and research has shown that a very small 

number of wrecks at a dive-able depth currently remain untouched or undamaged 

(UNESCO, 2015b).  

With the expected growth in the population of the dive community, the search for more 

interesting dive spots, such as wrecks, will also increase (Edney, 2006). Whilst divers can 

be an aid in the monitoring of sites, it is also important to note the type of divers who are 

visiting sites. Recreational divers are the groups who are most likely to be those who 

collect ‘trophies’ from their dive, rather than actively treasure hunting (Couper, 1996; 

Edney, 2006; Nautical Archaeology Society, 2011). This may seem harmless on a personal 

scale, but any disturbance to the site can destroy or damage the archaeological information 

contained, and multiplied by every diver who visits, can have a devastating effect on a 

sites preservation and research value (Couper, 1996; Edney, 2006; Viduka, 2006). In 

addition, removing an artefact from a site is also taking it away from its spatial context, 

and may render it useless in archaeological terms (Couper, 1996; Edney, 2006; Nautical 

Archaeological Society, 2011; Zamora, 2008). Moreover, the handling of artefacts alone, 

by those who are unskilled to do so, can cause accelerated corrosion and disturbance, and 

therefore further damage (Couper, 1996; Edney, 2006). 
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UNESCO has attempted to improve the understanding of cultural heritage sites within the 

diving community by producing a ‘Code of Ethics’ for diving on underwater cultural 

heritage sites on their website (UNESCO, 2015a). If this was to be widely used, it could 

certainly help increasing the protection of these sites from the impact of sport divers. The 

further education of divers, and the general public, on the laws surrounding cultural should 

also be implemented. In interviews with divers in Iceland by Heiðarsson (2013), it was 

clear that many divers did not know the laws surrounding heritage sites, and in particular 

what it means for them as divers. This makes it apparent there is currently very little 

accomplished in terms of diver education in Iceland.  

 

Salvage 

 

The salvaging and commercial exploitation of heritage sites can potentially damage areas 

beyond recognition, removing objects on a much larger scale than individual treasure 

hunting or trophy collecting divers. The possibility of treasure hunters or recreational 

divers reaching deep-sea locations is currently very small, and therefore these areas are 

more at risk from commercial salvors (Brice, 1996; Zamora, 2008). Once out at sea it is 

very difficult to quantify the artefacts which are taken by salvors, as not all are reported to 

local governments, the scale of damage to a ship is also mostly unknown (Zamora, 2008). 

The method of commercial salvors is usually to target artefacts which do not lose their 

value when submerged in water, such as porcelain, gold and other precious metals 

(Hutchinson, 1996; Zamora, 2008). By doing this crucial information from such things as 

organic material is often lost or discarded, and can be the reason for arguments which have 

arisen between archaeologists and salvage companies throughout the past decades (Brice, 

1996; Couper, 1996; Hutchinson, 1996; Varmer, 1999; Zamora, 2008). Part of this conflict 

also lies in the differing opinions of how best to preserve a site, with arguments for in-situ 

preservation, and also arguments for the salvage of wrecks which may be in danger 

(Maarleveld, 2008; UNESCO, 2013; Varmer, 1999; Zamora, 2008). This notion of saving 

heritage in danger is one which salvors and treasure hunters will use in their favour, in 

order to justify their actions (Zamora, 2008). With Grenier (2006) commenting that 

commercial salvors claim:  
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Wrecks are at risk, threatened by the forces of nature and by time, there are many 

of them, and time is pressing. Archaeologists are not available in sufficient 

number, nor do they have the time or the technical and financial means to save 

these wrecks, and we have saved more wrecks than all of the archaeologists put 

together (p. 17).  

This argument has been proven to be irrelevant due to the stability of underwater 

conditions after a few decades, and even good levels of preservation found in some cases 

for millennia (Grenier, 2006).Therefore, underwater wrecks older than a few decades are 

better left in-situ.  

Due to the extensive training of archaeologists for specific site research, they are able to 

extract much more information from objects or sites than salvors, and therefore, perhaps 

more value (Hutchinson, 1996; Zamora, 2008). They also have an obligation to publish 

their work on a site, and make it available for study and discussion now and in the future. 

The handling of extracted artefacts also differs between that of archaeologists and salvors. 

For example,  salvors sell artefacts separately to any buyer, whereas assemblages are 

normally kept together by archaeologists, in order to answer any possible future research 

questions by reassessing findings (Cohan, 2004; Hutchinson, 1996; Johnston, 1993). The 

value of an underwater site has also spreads to the education sector as well as research, by 

producing displays and information relating to the site for the public  (Hutchinson, 1996).  

It is suggested that for sites of important archaeological value it would be completely 

unacceptable to salvage or sell finds from the site, but for sites which may be less 

significant, it may be possible to justify that the assemblage must at least stay together 

(Hutchinson, 1996).  

Some commercial salvage companies may have better intentions than others when it 

comes to the preservation of excavated objects. However, the good intentions of reaching 

archaeological standards must eventually be compromised by the need to make profit 

(Brice, 1996; Hutchinson, 1996; Kleeberg, 2013). This is yet another reason for the need 

for improved communication between archaeologists and salvors, for improved 

management of future excavations. Therefore, there is a need to determine the importance 

of sites, thus archaeological surveys will need to be completed, in order to assess the rate 

of depletion and determine the value (Brice, 1996; Hutchinson, 1996; Zamora, 2008).  
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The protection of underwater heritage from salvors has, in recent years, improved within 

some country’s territorial seas. This is further improved with the introduction of the 

UNESCO 2001 Underwater Cultural Heritage Act (2013) which stated in Rule 2:  

The commercial exploitation of underwater cultural heritage for trade or 

speculation or its irretrievable dispersal is fundamentally incompatible with the 

protection and proper management of underwater cultural heritage. Underwater 

cultural heritage shall not be traded, sold, bought or bartered as commercial goods. 

(p. 29) 

It is also made clear in the convention that this rule will not prevent or hinder 

archaeological research or none intrusive public access to sites.  

 

Fishing and aquaculture 

 

Fishing is one of the most important reason for communities deciding to settle on the 

coastline, as is clearly the case in Iceland. Fishing sites are often important archaeological 

sites, and a huge part of maritime heritage (UNESCO, 2013). The relationship between 

modern day fishermen and archaeologists however, is one which needs to be improved 

upon (UNESCO, 2013).  

The discussion on the impact trawling activities can have on the sea floor has been mainly 

focused on the ecosystems and habitats, and only recently has included underwater 

cultural heritage (Brennan et al., 2016; UNESCO, 2013). The impact of bottom trawlers 

on the seabed is undeniably devastating, and one which is going to be very difficult to 

control without strict trawling bans, or the protection of individual sites (Williams, 2001). 

Brennan et al., (2016) completed a study of underwater heritage sites in Turkish waters, 45 

wrecks in total were located and surveyed, the majority of which exhibited some form of 

trawl damage to either the ship or the surrounding artefacts. In some cases shipwrecks 

which were preserved underneath sediment had been lifted by trawls, making them now 

susceptible to wood boring organisms, and at risk of increased deterioration (Brennan et 

al., 2016). These results are expected to be a representative for the state of most other 

underwater heritage sites in areas of trawling. 
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Before the use of side scan sonar and other none intrusive methods of locating underwater 

sites, one perceived benefit of trawling was the identification of sites through artefacts 

which may be brought to the surface in nets, or due to nets being snagged on objects on 

the seafloor (Evans et al., 2009; Garcia & Ragnarsson, 2007; UNESCO, 2013). To what 

extent artefacts have been brought up in nets and fishing gear is mostly unknown. 

Incidents go largely unreported, and currently there are very few, if any, regulations 

implemented which require the reporting of finds (Evans et al., 2009). It is therefore 

assumed the number of occurrences is more than previously estimated (Garcia and 

Ragnarsson, 2007). Further technological advancements within the fishing industry such 

as more powerful ship engines, and heavier gear, mean damage to sites is likely to 

increase. These advances will increase the ease of dragging large objects along the seabed, 

rather than becoming snagged on them (UNESCO, 2013).  

There is a positive side to having fishermen interested in the heritage on the seabed, and 

this is their local knowledge, with fishermen being the prime discoverers of sites before 

the introduction of bathymetric mapping (UNESCO, 2013). There is also reasoning for 

fishermen to not want to cross the path of an archaeological site, due to the possible 

damage to their nets. Currently, there is little communication between fishermen and 

archaeologists (UNESCO, 2013). The lack of understanding on both parts is an issue 

which needs to be addressed not only in Iceland, but worldwide (UNESCO, 2013). 

Only the Environment Act of Svalbard (2001) currently offers protection from trawling 

and dredging within Nordic countries, which restrict such activities from a 100m radius of 

cultural heritage and archaeological sites, however this act is currently not properly 

enforced (Garcia and Ragnarsson, 2007). If fishing activities were to comply with the 

United Nations Law of the Sea (UNCLOS), and if ratified, UNESCO’s 2001 Convention, 

it would be possible to prosecute illegal activities such as the damage of a known heritage 

site by trawling (Garcia and Ragnarsson, 2007).  

Aquaculture has been mentioned as a possible threat to underwater heritage. This threat is 

increasing in importance in Iceland due to the rise of aquaculture in recent years 

throughout Icelandic waters, and future plans for its further growth up to fivefold its level 

in 2011 (Iceland Responsible Fisheries, 2011; The Icelandic Aquaculture Association, 

2009). That being said, very little known about the impact aquaculture has on underwater 
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cultural heritage. Worldwide it is reported as a possible threat which should be addressed, 

(Smith & Couper, 2003; UNESCO, 2001, 2013; Vallega, 2003; Viduka, 2006), but no 

cases were found where actual issues were discussed in any detail. The threats related to 

underwater cultural heritage could relate to the anchoring of the fish pens, the smothering 

of the seafloor from fish waste, changes in chemical composition and increased activity 

leading to site disturbance. However, these are assumed due to the little literature on the 

topic.  

 

2.5.3   Discussion  

 

The level of mapping and monitoring of sites throughout the world is slowly improving. In 

most cases the issue is if these steps have been taken in time to be able to record sites, 

which could currently be classified as highly vulnerable. Very few governments and 

managers around the world actually have the resources to be able to protect every coastal 

heritage site; it is more than fair to say that would be an incredible, impossible and 

somewhat unneeded task (Holtorf, 2012). Even in countries where the law surrounding the 

protection of heritage sites is sufficient, they cannot protect sites from the influence of the 

environment. Climate change, sea level rise, erosion and increased storm intensity will 

happen and affect sites located on the coastlines, it is just a matter of when (Murphy et al., 

2009). 

Due to the harsh environments in Iceland, many coastal heritage sites may be at risk of 

erosion from storms and wave action, this can especially be seen in areas open to the full 

force of the sea. Erosion has always occurred, and always will as a natural event, however 

the impact climate change will have on erosion rates in Iceland is unknown. Currently 

there is only one published paper regarding the threat of climate change to cultural 

heritage sites in Iceland. However this paper is also not specifically for Iceland and 

includes threats to all Nordic countries (Kaslegard, 2011). Whilst all sites in Iceland 

cannot possibly be protected from all impacts, it is important to manage sites, in order to 

prioritise those most at risk for surveying and monitoring. The case studies of CITiZAN 

and SCAPE seem to be successful ways in order to do this, with the involvement of the 
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public throughout. There seems to be a need for public engagement within cultural 

heritage as an essential part of its conservation (Mckinnon & Scott-Ireton, 2015).  

Anthropogenic impacts in Iceland are possible to control with the right management 

structure and sufficient legal environment. Whilst there are many threats to coastal and 

underwater heritage sites, there is evidence that in recent years there has been a 

recognition and change of attitude towards the conservation of sites. The implementation 

of existing laws, development of integrated coastal zone management plans, and the 

reduction of destructive methods have all begun to be discussed. The need for improved 

communication between groups has also been made apparent, with partnerships needed 

between archaeologists, divers, salvors, fishermen, and governments, amongst others.   
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3   Methodology  

 

The following section outlines the method of research and data collection for this thesis, in 

order to answer the research questions of the project. First, the historical background of 

the stations was examined using various sources, this includes the history of the stations 

and the impact the stations had on Iceland and local communities. Following this, an 

archaeological survey of the whaling stations was conducted, and during which, the threats 

and damaged to the whaling stations, were identified.  

 

3.1   Historical background 

 

The case studies are 19
th

 century Norwegian whaling stations were chosen as they offer 

the opportunity to study both land and underwater remains. They may also provide 

important insight into the current general preservation standard of heritage sites within the 

Westfjords.  

The proceeding section will briefly discuss the history of whaling in Iceland from written 

text and sources, and also outline the impact the whalers had on the country. The written 

sources used for this overview were various historical writings on whaling in the North 

Atlantic, but also Icelandic newspapers from the late 19
th

 century. The newspapers can 

give a more contemporary view of Norwegian whaling, especially the attitude of 

Icelanders themselves towards the foreign whaling industry. 

 

 



42 
 

3.1.1   A brief history of whaling in Iceland 

Organised commercial whaling operations in Iceland began in the early 17
th

 century, when 

Basque whalers began hunting in Icelandic waters. The beginning of commercial whaling 

is often associated with the Basques, who in the 11
th

 century hunted whales in the Bay of 

Biscay for local markets. In the early 15
th

 century demand for whale oil increased in 

Europe and the increasing demand made Basque whalers search for new hunting grounds 

(Einarsson, 1987; Tønnessen & Johnsen, 1982). By 1550 they had established large 

whaling stations at Red Bay in Labrador and by 1600 they began hunting whales in the 

North Atlantic (Tuck & Grenier, 1989). Whaling stations were quickly established in 

Iceland, Norway and Svalbard and initially whaling was dominated by the Basques. By 

mid-17
th

 century the Basque had lost their dominance and other nations, especially the 

Dutch and English, took over commercial whaling in the North Atlantic (Edvardsson & 

Rafnsson, 2006; Edvardsson, 2011; 2015; Tuck et al. 2005). In the late 17
th

 century most 

shore stations were abandoned as a new invention made it possible to process the whale 

blubber on board the whaling ships. In the period from 1700 - 1870 whaling stations were 

rare in the North Atlantic but with the invention of steam ships and explosive harpoons in 

the late 19
th

 century, more whales and larger and faster whale species could be hunted on a 

massive scale. Shore stations were once again important to manage this increase in 

processing of whale blubber. In the late 19
th

 century whaling stations were built across the 

North Atlantic, especially in Norway, Iceland and the Faroes (Geirsson, 2015; Einarsson, 

1987). 

It is important to acknowledge modern whaling in Iceland was not initialised by 

Icelanders. Americans Roys and Lilliendahl set up the first whaling station in Iceland in 

1865, using their own innovative equipment, which continued for a few years. This was 

then followed by Danish companies, which also had the idea of hunting whales off the 

Icelandic coast. These Danish attempts at whaling ended in bankruptcy and should have 

discouraged the future of whaling in the area. However, it is assumed that the reason for 

bankruptcy was not for low whale stocks, but actually a lack of knowledge in whaling 

methods (Geirsson 2015; Einarsson 1987;  Tønnessen & Johnsen, 1982; Dalsgaard, 1962).  

The Norwegian whaling period in Iceland began in 1883, when the whaler Svend Foyn, 

the inventor of the exploding harpoon, relocated his operations from Norway, and opened 
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two stations in Álftafjörður, Westfjords (Langeyri and Dvergasteinn). The reasoning for 

moving to the Westfjords being due to communication with Norwegian herring fishermen, 

reporting seeing a large number of whales within the area. He quickly began to make plans 

for stations in East Iceland after this. However, these plans were abandoned and the station 

in the Westfjords was sold to shareholders, mainly Thomas Amile from Oslo, due to the 

Icelandic (then under the Danish monarchy) authorities insisting Foyn became an 

Icelandic (Danish) citizen. The following six years Amile was the main whaler in Iceland, 

with the whaling in Finnmark also successful and whalers not having any incentive to 

move away. However in a single year, where Amile caught 28 whales, making 4000 

barrels of oil, the top catcher in Finnmark’s only making 2700 barrels, many companies 

began to look at transferring their operation to Iceland. In 1889 to 1894 four Norwegian 

companies moved to Iceland. Their success led to another five companies, two of them 

Norwegian, following suit and relocating to Iceland. Ten companies altogether owned 14 

shore stations, which established and operated from 1883 to 1915, eight of them in the 

Westfjords, and six on the East coast (Geirsson, 2015; Einarsson, 1987; Tønnessen & 

Johnsen, 1982).  There were two reasons for Iceland being such an attractive location to 

carry out whaling operations, firstly, the season was longer than that in Finnmark, and 

secondly, the majority of whales caught were blue whales, which yielded the maximum 

quantity of oil (Geirsson, 2015; Einarsson 1987). 

One of the most important companies in the whaling industry in this time period was 

managed by Hans Ellefsen, who was an active whaler from 1883-1915. In 1889 he moved 

his operations from Norway to Önundarfjördur (Sólbakki) in the Westfjords and operated 

from there with two ships. His company grew, and eventually increased to nine ships in 

operation by 1910. He averaged a catch of 59 whales a year per whaling ship, over the 

seventeen years it operated, and had the highest catch rate by a single ship in the 

Norwegian Sea. He then set up a station in the East to reduce towing costs, operating both 

stations simultaneously. In 1901 a fire occurred at the station in Sólbakki, Önundarfjördur, 

and the decision was made not to rebuild and to move all operations to the east coast. It is 

also important to note Ellefsen was one of the only companies which fully utilised the 

whale, selling the raw material from his guano factory, rather than dumping the remaining 

carcass and blubber at sea. This is said to have provided the income for the company when 
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the whale oil prices were at their lowest, and being one of the reasons for his longevity and 

success (Geirsson, 2015; Tønnessen & Johnsen, 1982).  

The ever decreasing whale stocks around the year 1907 made companies move from the 

Westfjords to the East coast of Iceland. The following years saw a further decline in 

numbers, and many whalers moved their operations on to different countries (Geirsson, 

2015; Einarsson, 1987; Tønnessen & Johnsen, 1982). With this movement of Norwegian 

whalers, decreasing whale stocks was always prevalent. Wherever the whalers set up 

whaling stations and began operations, for example in Finnmark, Iceland, South Africa 

and Antarctica, signs of over fishing and decreasing whale stocks soon appeared. If whale 

stocks had been managed properly, commercial whaling may have been sustained for a 

longer period in the North Atlantic. 

For Iceland, the foreign modern whaling industry officially ended on the 1
st
 of October 

1915, following a ban on all whaling activities. This ban was the first of its kind 

worldwide, and was set to initially preserve the whale stocks for Icelanders themselves. 

That being said, it wasn’t until 20 years later in 1935 that the first Icelandic whaling 

company was established, lasting only a few years, and not until 1948 its first successful 

company began (Geirsson, 2015; Tønnessen & Johnsen, 1982).  

 

3.2   Archaeological survey  

 

The archaeological methods set out to survey the whaling stations were divided into two 

sections, the land survey and the underwater survey. Both of these types of survey 

methods were planned to be undertaken in the summer months of 2015.  

WESTFJORDS 
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The land survey began with looking at historical 

records and maps of the whaling stations, in order to 

locate areas of interest which will be studied on site. 

Following this, the site is plotted using a Differential 

Global Positioning System (DGPS) station. This 

station uses triangulation of its position with 

satellites, and therefore is more accurate than a lone 

Global Positioning System (GPS). The station 

comprises of one base station, which has set 

coordinates and does not move throughout survey work, and one ‘rover’, which is used to 

traverse the site and take numerous GPS points (Figure 2).  

GPS points were taken for all archaeological remains of the whaling station, any buildings 

or structures which are currently on the site, and also any artefacts found. This would be 

repeated for each whaling station case study. Alongside the DGPS data collected, a field 

log was also kept throughout the survey in order to note all points taken with the GPS, and 

what was being recorded in order to input the data (Appendix). At each site the threats 

which could be seen and damage which had already been caused to the sites were then 

recorded and photographed.  

For the submerged area of the survey, side scan sonar was used, followed by an 

underwater line search and baseline survey by divers. The side scan sonar produces a map 

of the sea floor by emitting sound waves, and analysing the return signal which is bounced 

off the sea floor or other objects (Nautical Archaeology Society, 2011). This work was 

completed before the data collection for this thesis, undertaken as part of a larger study 

surveying the whaling stations in the Westfjords (Edvardsson & Egilsson, 2011). A line 

search survey was then conducted underwater to further evaluate the site, and from there 

the best method of mapping is decided. The line search method requires divers to follow a 

compass bearing for a predetermined time, and then returning on the opposite compass 

heading, completing parallel lines of the search area. It is a method of scanning the area to 

plan the more detailed method of surveying in future dives.  

Following the line survey, a baseline, or offset survey, would be used to map artefacts and 

ruins within the site. This method requires a baseline to be set along the site of interest, 

Figure 2: DGPS triangulation (Image from 

http://ffden-2.phys.uaf.edu/) 
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usually located in the middle of the site, or hulk in the case of a shipwreck, and is fixed in 

place so that it will not move throughout the survey (Nautical Archaeology Society, 2011). 

Artefacts or points of a shipwreck are then measured at right angles from the baseline 

(Figure 3).  

 

 

 

 

 

 

 

 

3.3   Data analysis  
 

Once all of the data had been collected, the DGPS points collected for each station were 

uploaded into the ArcGIS 10.2.2(Geographical Information System) program produced by 

the company ESRI, used for mapping spatial data. This data, along with points taken from 

historic pictures and maps could then be plotted onto a map of Iceland. In some cases the 

coastline layer would be altered to fit the DGPS data, due to the GPS data being more 

accurate for a small area than the coastline produced by Islands Network (2004) for the 

whole country. Images (or raster’s) would be used within GIS from Google Earth, and the 

raster layers were georeferenced to fit the DGPS data. By doing this, it makes it easier to 

see where artefacts and remains lie within the intertidal zone, rather than the unrealistic 

definite line which is produced by a basic map, separating the coastline and the sea.  

By then inputting data such as the location of main roads, and areas which have been 

either built on or developed, it is easy to identify areas of the site which have been 

destroyed, or those which may be at risk in the future. This data was also collected with 

DGPS points in most cases, however for points not DGPS referenced, images from 

Google Earth were used to locate the areas. 

Baseline 

Artefact 

Measured distance to point of artefact  

Distance from the 

baseline to the point of 

interest  

Figure 3: Baseline survey method (illustration: Alex Tyas)  
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CASE STUDY SITES 

ICELAND 

WESTFJORDS 

 

3.4   Methodological approach  

 

3.4.1   Study area 

 

The whaling station sites are located in Álftafjörður, Seyðisfjörður, Önundarfjörður and 

Dýrafjörður, all within the Westfjords of Iceland.  

Figure 4: Map of case study sites in the Westfjords, Iceland (Data source Landmælingar  Íslands, Whaling locations created) 
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3.4.2   Field work  

 

Due to the varying conditions and environments at each of the whaling stations, the 

methodology had to be adapted to fit each site. The variations and methodological 

approach for each whaling station will be outlined in the following section. 

Field work took place from July 2015 until January 2016, due to dependency on the 

weather. Sites were visited over the summer months in order to collect land GPS data and 

photographs; however diving took longer than anticipated due to the variability of wind 

conditions and visibility. 

 

Álftafjörður – Dvergasteinn 
 

The station in Álftafjörður is located at 

Dvergasteinn, on the Western side of the fjord close 

to the town of Súðavík. It was in operation from 

1886 until 1903 and as mentioned earlier, was 

originally set up by Norwegians Svend Foynd and 

Lars Mons (Tønnessen & Johnsen, 1982). 

 

 

The land based survey consisted of mapping the site remains and artefacts with the DGPS 

station. The historical photos of the area also aided in the identification of where to find 

possible remains.  

Figure 5: Dvergasteinn whaling station in 

operation, NE facing (Source of image: Skjalasafn 

Ísafjarðar , photographer and date unknown) 
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The submerged sample area in Dvergasteinn was approximately 100 x 120 metres, with a 

bottom type of sand and clay. The area is quite protected due to its location in the fjord, 

and the dive site was shallow, with the maximum depth being around 11m at high tide, 

and shallowest depth closest to the shore of 2-4m at low tide. The marine life in this area 

consisted of mainly starfish, sea urchins and macro algae, mostly kelp, around the 

shipwreck site. The shipwreck has been suggested to be a German built schooner named 

Bergljót, built in 1879, and moved to Álftafjörður to be used as building materials for a 

pier (Edvardsson & Egilsson, 2011). The pier ended up being built elsewhere, and the ship 

was left at the site on the seabed since the beginning of the 1900s (Edvardsson & Egilsson, 

2011).  

 

 

 

 

 

 

 

Figure 6: Left: The remains of the whaling 

station at Dvergasteinn, SE facing                                

Above: The remains of a pier, E facing 

(source of images Gylfi Björn Helgason 

2015) 

Figure 7: Side scan sonar image of the shipwreck Bergljót in Álftafjörður, at 

point of arrow (source of image Ragnar Edvardsson, 2011) 

S 
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c) d) 

a) b) 

Whale bones and brick were the majority of artefacts found, but other items such as 

anchors, coal, chains, and ceramics were found, including plates with markings that have 

been dated to the 19
th

 century Norwegian whalers (Figure 8: c). There were many more 

artefacts in the site which were not mapped, and over 50 whale bones are estimated to be 

around the submerged site. One ceramic plate was lifted from the site for further analysis, 

to be added to the collection of previously lifted artefacts from past study, which will then 

be passed on to the National Museum of Iceland (Edvardsson & Egilsson, 2011).  

 

The recording of the artefacts was done so using the shipwreck as a point of reference, as 

it had previously been mapped using the baseline survey method (Edvardsson & Egilsson, 

2011). A large chain which could be located from the shipwreck, which led the way to a 

large collection of whale bones, was also measured and accurately drawn onto the map 

(seen in Figure 18). Objects from there were then visually drawn onto the map using the 

shipwreck and chain as a co-ordination aid. The maps were placed onto boards and taken 

underwater to be edited whilst viewing the site. Once the main objects had been plotted, 

another dive was undertaken in order to plot depths from around the site, to be able to add 

in bathymetry lines for the whole area.  

Figure 8: a) and c) A selection of whale bones, b) shipwreck part remains,  d) ceramic plate recorded in the 

submerged area of Dvergasteinn (Image sources: Alex Tyas, 2015) 
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Dýrafjörður – Höfðaoddi 
 

The whaling station at Höfðaoddi is located in the fjord of Dýrafjörður, opposite the town 

of Þingeyri, and was built around 1889.  

The land based method for this area followed the methodology set, taking DGPS points of 

interest and artefacts found. Access to the site was gained with the permission of the land 

owner, and entered through a closed gate. Although some remains are more visible, the 

site map of the whaling station produced for Höfðaoddi was made using historical pictures 

and maps. This was due to the damage caused to the site, and current remains often being 

in a different location than historical pictures. This will be discussed further in the results.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: a) Höfðaoddi whaling station in operation, SW facing (source of image Skjalasafn Ísafjarðar, photographer 

and date unknown)   b) c) and d) remains of Höfðaoddi whaling station today (Source of images Gylfi Björn 

Helgason, 2015) 

b) 

d) 

a) 

c) 
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Tidal current 

Dive direction 

 

The submerged area of the whaling station was 

examined by two line search dives, starting at the 

outer part of the spit, working backwards towards 

the farm area on both sides of the spit using 

compass bearings. This method was chosen due 

to the strong tidal current which ran through the 

fjord, and therefore the danger of being swept off 

site (Figure 10).  

 

The bottom type was noted as silt and clay, and marine life consisted of mussels, kelp, sea 

urchins, starfish and rock grabs. There was a difference in the bottom coverage of kelp 

between the west and eastern side of the spit, with the western side being barer, and the 

eastern being almost completely covered. 

The search dives at Höfðaoddi ended inconclusively, nothing was found and it was 

difficult to navigate due to the poor visibility and large amount of kelp (Figure 11). On 

both dives mounds of kelp were investigated for 

remains underneath, but nothing was found. It would 

seem the remains from the whaling station may have 

been buried in the silt, which has been deposited on 

both sides of the peninsula due to the strong tidal 

currents. The baseline survey was therefore not 

conducted due to the lack of artefacts to be mapped.  

In conversations with the land owner, he stated that he had seen remains of piers at very 

low tides, possibly further out than searched, and he also stated there may be an anchor 

which was used to anchor floating whales around 200m out. Further dives may have 

eventually had results from this information, if the conditions and visibility were good. 

But for the purpose of this thesis this would be unnecessary and expensive.  

Figure 10: Directional method of search diving in 

Höfðaoddi (Source of image Google Earth, 2015) 

Figure 11: A kelp mound and level of visibility 

on eastern side of Höfðaoddi (Image source Alex 

Tyas, 2015) 

N 
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b) a) 

c) 

d) 

 

Seyðisfjörður – Uppsalaeyri  

 

The site at Uppsalaeyri is located in the fjord of Seyðisfjörður, and was built in 1894. The 

whaling station remains consist of exposed brickwork in some areas, and in others remains 

are visible as grass mounds. Around the site and intertidal area there were many artefacts 

found.  

The same method was undertaken with the DGPS station; buildings were marked from the 

remains visible and locating areas from knowledge of buildings in historical pictures.  

 

 

 

 

 

 

Underwater surveying at Seyðisfjörður began with the line search survey method, in order 

to evaluate the site and the artefacts located within it. Following this, the baseline for a 

more thorough search was set up, running from the shoreline to the underwater site. 

Figure 12: a) Uppsaleyri whaling station in operation, W facing (Source of image: Skjalasafn Ísafjarðar, photographer 

and date unknown) b) area of whaling station now, W facing   c) remains of wall, S facing   d) whale bone found near the 

shore, SW facing  (source of images Gylfi Björn Helgason, 2015) 
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However, it was then decided that the amount of artefacts located on site were not enough 

to warrant the setting up a permanent baseline. Therefore, artefacts and other remains were 

plotted using the existing pier as a reference point. The site at Uppsalaeyri still requires 

further mapping, to fully gain a perspective of the number of artefacts.  

 

 

 

Önundarfjördur – Sólbakki 
 

The whaling station at Sólbakki is located next to the town of Flateyri, and was owned by 

Norwegian Hans Ellefsen. It was built in 1888, and in operation until 1901, when a fire 

broke out at the station, as mentioned earlier in this thesis.  

Sólbakki proved to be the hardest to survey, due to the amount of damage which had been 

caused to the site and the fact that the exact location of ruins of the station was unknown. 

Therefore DGPS coordinates could not be recorded as it would require excavation work. 

Remains which can be seen in the figures below could not be identified as remains from 

the whaling station, but were included due to the view the public and tourists have of the 

site.  

The decision was made to not conduct an underwater survey of the site, due to the damage 

caused to the site by road construction. A diving line search was previously conducted by 

Edvardsson and Egilsson (2011), with few artefacts mapped, and the conclusion of the 

Figure 13: A large piece of coal in Uppsalaeyri (approx. 40cm in 

length) (source of image Alex Tyas, 2015) 
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dive assuming the road construction had buried a lot of the site. Therefore continuing this 

search would have been expensive, and perhaps unnecessary.   

 

 

 

 

  

 

  

Figure 14: Sólbakki whaling station in operation (source of images: National Museum of Iceland no. Pk/2010-53, 

date 1905-1912, photographer unknown) 

Figure 15: a) remains of a boiler NW facing, b) SW facing and c) W facing, remains of walls on site d) site is located 

on right hand side, with the main rod into Flateyri on the left, created lake in centre W facing (source of images: Alex 

Tyas, 2015) 

a) b) 

d) c) 
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4   Results  
 

The sources and accounts of the attitude of the local population vary hugely toward the 

foreign whalers. Some sources emphasised the welcome of extra earnings, through things 

like tax and duties, also an increase in exports (Þjóðviljinn (ungi), 1890 16: 62-63). Other 

accounts however record the complaints from the Icelandic herring fishermen, who 

believed the whaling operations were destroying the fishing industry (Ísafold, 1891 42: 

62-63). It was believed from the Middle Ages that the whales herded fish into the fjords 

surrounding Iceland, and therefore whales were vital for the fishing industry (Lárusson 

1955). There are also accounts of Icelanders resenting the way the whalers treated the 

surroundings, with rotting whale carcasses in the fjords and pollution on many of the 

surrounding beaches (Þjóðviljinn (ungi), 1893 10:40). 

The whaling industry in Iceland saw most of the net profit pocketed by foreign companies, 

however, in comparing whale products with the total value of exports from Iceland, the 

whale products were in excess of twenty percent every year the whaling operations took 

place (Tønnessen & Johnsen, 1982). Benefits to local communities of the stations were the 

1200 jobs created in the whaling industry for over 15 years, not including the secondary 

jobs created due to the increasing populations in small rural areas. For example the market 

of local farm produce also increased due to increase population (Tønnessen & Johnsen, 

1982).    

For small rural areas such as the Westfjords, the whaling industry provided infrastructure, 

brought income and also would have increased the population of the area. However, with 

whaling being a seasonal activity, the benefits it brought would also have the same 

seasonality. The promise for increased jobs and perhaps better future was given to 

societies on the fringe, whereas in reality, factories were built to exploit resources and 
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were owned by foreigners, which in many countries is still a problem to present day 

(Einarsson, 1987). 

One of the possibly largest impacts for Iceland may have been the increased contact and 

communication with foreign countries, and the development of transport to and from the 

country via whaling stations. This without a doubt will have played a part in the 

industrialisation of Iceland. Not only this, but the huge impact the Norwegians had on the 

Icelanders by means of knowledge in how to run large factories, which was hugely 

beneficial with the opening of the first fish factories in the early 20
th

 century. Without the 

whalers, it is difficult to say if this would have been as successful. 

 

4.1   Álftafjörður – Dvergasteinn 
 

The ruins of the whaling station site at Dvergasteinn are relatively intact compared to 

other stations. Although there are no current standing buildings, the remains are easily 

located as either exposed bricks or mounds. However, it is the submerged area of the site 

which proved to be the most preserved, with artefacts such as plates lifted from dives 

being dated back to the period of the whalers (Figure 8).  

The survey points taken consisted of 9 building ruins of the whaling stations and 145 

artefacts. The buildings remains were two work areas, two rooms, one workshop, one 

smelting area, two piers and one wreck. Of the artefacts, 118 recorded were on land and 27 

in the sea (Appendix A). On land the majority were whale bones, bricks, ceramics, slag, 

and other iron items. Four concrete structures were also mapped, likely to be farming 

buildings post-whaling station.  

The data collected from Dvergasteinn can be seen below, with ArcGIS outputs of the site 

using collected GPS data, and data which was collected during the underwater survey 

produced in ArcGIS. The threats which the site faces have also been recorded and mapped 

with ArcGIS.  
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Figure 16: Dvergasteinn whaling station site map    (Data created) 

Figure 17: Dvergasteinn whaling station with mapped area of sand extraction for building 

materials   (Source of image: Google earth 2015; Data created) 
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The map produced in Figure 16 does not include all underwater artefacts, and only gives a 

broad understanding that there are artefacts submerged and spatial awareness. The image 

above in Figure 18, gives a more realistic presentation of the amount of artefacts found 

within the submerged site.  

Figure 18: Dvergasteinn underwater site plan (source of image: Ragnar Edvardsson, 2015) 
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In the past, the land area of the site may have been 

damaged from the development of the main road. The 

submerged area of the site was also previously damaged 

around the 1940s-50s, when the coastguard used the top of 

the deck of the shipwreck Bergljót as target practice for 

their cannon guns. One shell was recorded on a previous 

dive in the area (Figure 19). There is also some evidence of 

looting from the submerged area of the site, with a noted 

difference in artefacts from the previous study (Edvardsson 

& Egilsson, 2011), possibly due to the trophy collecting of 

divers. 

The current threats which Dvergasteinn faces are the expansion of the town of Súðavík, 

the growth of aquaculture in the area, and also the possibility of maerl (a species of 

calcified seaweed) extraction in the future. The development of houses or roads within the 

area requires building materials, and therefore sand is being taken from the local beaches, 

including that surrounding the whaling station (Figure 17). Although this act is illegal due 

to its proximity to the whaling station, there is little enforcement to control this, or monitor 

the site.   

 

4.2   Dýrafjörður - Höfðaoddi  
 

The below figures are outputs from ArcGIS, produced with data collected from the DGPS 

station, and also buildings mapped with historic images. Threats have been mapped using 

Figure 20: Höfðaoddi whaling station site map   (Data created) 

Figure 19: Cannon shell recorded at 

Dvergasteinn (approx. 40cm in length 

and 15cm width) (Source of image: 

Ragnar Edvardsson) 



62 
 

recent images taken from Google Earth. The Google Earth image has been supplied for 

ease of understanding for remains which are located in the intertidal zone.  

Recorded on the site were three boathouses which likely have no relation to the whaling 

station, and remains of houses which were bulldozed, when the site was flattened for 

cultivation. On the tip of the spit five structures linked to the whaling station were 

recorded, possible storage areas, and also two unidentified buildings. The site at 

Höfðaoddi is one which has been severely damaged in order to make way for agricultural 

needs. As seen in Figure 21, a large area of the site was flattened, in order to make an area 

for farming and sheep grazing. Therefore, the sites which have been identified, and here 

are labelled as ‘sites’, are those which could not be identified as specific buildings. They 

are remains which have likely been moved from their original place, and the majority are 

just piles of bricks. There is evidence of a chimney within these sites on the coastline, 

however due to evidence of it also being moved from its original location, it is unknown 

exactly where on the site it should have been. The areas labelled as ‘destroyed buildings’ 

are those which have been plotted using a historic map of the site. Therefore the remains 

of some of these buildings may be those found and labelled as ‘sites’.  

 

 

From historic evidence and in conversations with the local farmer, there is evidence there 

may have been more piers on the western side of the peninsula which are not plotted since 

their location is unknown. However, in underwater surveys of the site no evidence was 

Figure 21: Höfðaoddi whaling station with mapped damage 

to the site (Data created) 

Figure 22: Höfðaoddi whaling station with flattened farming area 

mapped (Source of Image: Google Earth, 2015; Data created) 
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found of a pier or any artefacts, and it is therefore believed that they may be buried in silt, 

and would require extensive searching or excavation to locate.  

The site at Höfðaoddi has also been damaged at a later date by the installation of an 

electricity substation, and associated pylons on top of the whaling station (Figure 21). 

 

4.3   Seyðisfjörður – Uppsalaeyri 
 

The mapped site for Uppsalaeyri can be seen below with the ArcGIS output from GPS 

points taken, and the observed damage to the site plotted.  

 

 

 

 

 

Figure 23: Uppsalaeyri whaling station site map (Data created) 
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At the site at Uppsalaeyri remains of the whaling station can be located with ease. 

Although there are no standing buildings now, the ruins of the buildings can be seen as 

mounds of grass and some areas of exposed brick. Loose artefacts can be found 

throughout the site. The points taken consisted of 153 artefacts, 37 underwater and 116 on 

land, and the remains of six whaling station building remains such as a workshop and 

platform for dividing the whale (Appendix B). Four ruins which do not belong to the 

whaling station were also recorded. The artefacts recorded were of various types such as 

bricks, whale bones and iron artefacts. The image in Figure 25 was included to show that 

come artefacts mapped are located within the intertidal area, and are not completely 

underwater, as it may appear in Figures 23 and 24. These artefacts were plotted with the 

GPS rover whilst searching the site and locating buildings.   

The damage which has been caused to Uppsalaeyri is mainly due to the main road, and 

construction of a summer house on the site (Figure 24). The ‘summer house area’ in this 

case refers to the fencing around the house, the porch and storage shed. The summer house 

has been built up off of the ground, and therefore the structuring foundation beams which 

hold the house will have been dug into the ground, possibly removing brickwork of the 

whaling station to do so. Looking underneath the summer house, there was evidence of 

remains of the whaling station but they could not able to be plotted within the map due to 

Figure 24: Uppsalaeyri whaling station with mapped damage 

(Data created) 

Figure 25: Uppsalaeyri whaling station image with mapped 

damage (Source of Image: Google Earth 2015, Data created) 
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the inaccessibility. There is also evidence that a built barbeque located within the summer 

house area may have been constructed with some bricks from the whaling station. The 

new roadway which has been created for access to the summer house also seems to 

overlap with artefacts found, and may have caused some damage to subterranean remains. 

The underwater area of Uppsalaeyri contains some artefacts which were mapped in 

reference to the pier. Whilst diving, it was noted that the bottom depth rapidly increased 

on a slope, and it is therefore thought that some artefacts may have slipped to a deeper 

depth than that surveyed.  

It was noted whilst completing the underwater survey that there were aquaculture pens in 

the mouth of the fjord; the impacts which may be caused from them in the future will be 

discussed. 

 

4.4   Önundarfjördur - Sólbakki  
 

The location of the whaling station at Sólbakki has been broadly mapped below using 

historic photos. The mapped damage to the site has also been outlined using ArcGIS.  

 Figure 26: Sólbakki whaling station, with site area mapped 

in blue (Source of image: LMI.is 1994, data created) 

N 
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Whilst the site at Sólbakki was included in the methodology of this thesis, both the land 

and underwater survey work was not able to be undertaken due to the amount of damage 

to the site. The area of the whaling station has been broadly defined using photographs 

from when the site was in use (Figures 26 and 27). Furthermore, due to the amount of 

activity on the site post whaling station, it is not clear which remains, if any, are left from 

the whaling station. The herring factory for example, which was in use after the whaling 

station, would have been made of concrete rather than wood, and therefore it is assumed 

the remains which can be seen on the surface are the herring factory buildings.  

In Figure 27 the submerged site where artefacts may be found is shown, however as seen 

in Figure 28, the road construction from the 1940s onwards has created a lake on the north 

side of the site, and has more than likely damaged the underwater component of the site 

and buried it in silt. In a previous underwater study at the site by Edvardsson and Egilsson 

(2011) a number of whale bones, and few other objects were found. However, due to the 

damage caused to the site and the little amount of artefacts to be mapped, the decision was 

made not to complete a second survey of Sólbakki for this thesis. In the fjord there are also 

aquaculture pens which were noted as a possible future threat to the underwater heritage 

and will be discussed in the following section.  

It is important to note Sólbakki is the only site which has any information about the 

whaling station available on site, in the form of a small information board. It was also part 

of an audio tour around the town, where headphones are available for tourists to hire, and 

Figure 27: Sólbakki whaling station mapped damage to site 

(Data created) 

Figure 28: Sólbakki whaling station mapped area (Data 

created) 
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provided information for sites around Flateyri. That being said, information regarding the 

tour, and if it is still available to tourists was not able to be found.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 29: Tourist information board at the site in Sólbakki (source of image 

Alex Tyas, 2015) 
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5   Discussion  

 

5.1   Current state of preservation 
 

From the results of this thesis it is clear that all the sites surveyed have been damaged in 

some way, and are likely to be at risk from further impacts in the near future if not 

properly managed. Due to the location of the whaling stations being close to the coastline, 

needing easy access to the open sea, they are automatically at risk from natural elements 

such as erosion and storm surges. However, none of the sites seemed to immediately be 

threatened by erosion, likely due to the sheltering characteristics of the fjords. The threats 

which were noted were all of anthropogenic source; such as the construction of new 

buildings, road development and the use of the land for agricultural purposes. 

The whaling stations, although all built within 10 years of each other, are at very different 

levels of preservation. The most damaged is Sólbakki, with impacts to both the land and 

submerged part of the site, caused by the construction of the road into Flateyri, and also 

the post-whaling station industries. The least damaged land locations are Uppsalaeyri in 

Seyðisfjörður and Dvergasteinn in Álftafjörður, but both of them display evidence of 

damage by the development of the main road, and later buildings. Dvergasteinn has the 

most interesting submerged site out of the stations studied; however, the shipwreck may 

also have sustained damaged due to the Icelandic Coastguard using it for target practice, 

and possible looting from divers, although the extent of this is unknown. Höfðaoddi in 

Dýrafjörður could also prove to have an interesting submerged component; however this 

would take more search dives in order to verify. The land site Höfðaoddi includes a 

number of remains which are exposed, but it is severely damaged, with remains being 

moved from their original position in the flattening of the land for farming.  
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All of the damage to the sites is believed to have taken place before the introduction of the 

laws on heritage in 1989, when the laws were changed to protect all sites over 100 years 

old (Þjóðminjalög nr. 88/1989). In 1989 all of the whaling stations would have been listed 

under the law of heritage protection due to their age.  

There is a huge contrast in the level of preservation of the sites surveyed for this thesis, 

and that of another Norwegian whaling station from the same period, in the Hornstrandir 

nature reserve in the Westfjords. The reserve being established since 1975 (West Tours, 

n.d.). The station is located away from town developments, and has only been damaged by 

the coastguards cannon gun practice.   

Figure 30: a) Hesteyrarfjörður 19
th

 century Norwegian whaling station, Hesteyri, Hornstrandir Nature 

Reserve   b) Cannon damage to the chimney   (Source of images MandJadventures, 2008) c) map of whaling 

station location (source Google Maps 2015; locations created) 

Although a large amount of damage has already been caused to the whaling stations 

surveyed, it is now important to reiterate and implement the laws in place. These case 

studies can then be used as a lesson learnt for the future protection of more modern sites, 

and in this case, a lesson of what not to repeat.  

 

5.2   Future preservation issues 
 

The continued monitoring of the activities and developments already in place on each site 

is required, in order to prevent further damage to the stations. For example, further 

b) 

c) 

a) 
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development of the summer house in Uppsalaeyri, and the future maintenance of road and 

sea defences at Sólbakki. All construction at the sites will need to be monitored for 

artefacts or building remains. But perhaps the biggest future issues which underwater 

heritage in the Westfjords faces are the expansion of the aquaculture industry, and 

introduction of maerl extraction.  

Currently very little is available or known the impacts which aquaculture pens can cause, 

although they are listed as a threat in sources concerning the management of cultural 

heritage (Smith & Couper, 2003; UNESCO, 2001, 2013; Vallega, 2003; Viduka, 2006). 

The threats related to aquaculture and underwater cultural heritage could relate to the 

anchoring of the fish pens, the smothering of the seafloor from fish waste, and increased 

activity leading to site disturbance. Anchor damage to heritage sites is widely reported, 

and is included as a threat to be controlled in the UNESCO 2001 Convention (UNESCO, 

2001) although aquaculture pen anchors in particular are not mentioned. The impact of the 

smothering underwater heritage from nutrient rich fish waste is also not included. Whilst 

making the monitoring of sites difficult or impossible, the impact excess nutrients could 

have on the preservation level of shipwrecks or other artefacts are unknown. Currently 

there are fish pens in each of the fjords where the whaling stations are located, and there 

are apparent plans for expansion and addition of more pens (Iceland Responsible 

Fisheries, 2011; The Icelandic Aquaculture Association, 2009). There has however so far 

been no impact assessment of the threat or aquaculture to the underwater cultural heritage 

in the area.  

The introduction of maerl extraction into the area is also cause for concern, with no 

archaeological assessment of the impacts completed for the impact to underwater heritage 

in Iceland. Maerl is calcified seaweed, and is commercially harvested for use as a soil 

conditioner, animal food additive and water filtration (Posford Duvivier Environment, 

2001). The extraction of maerl involves dredging the seabed, and therefore a very 

destructive method to the sea floor and surrounding area of sediment dumping (Birkett et 

al., 1998). In regards to the underwater heritage, impacts could be direct destruction from 

dredging equipment, or the smothering of sites through sediment disturbance making them 

difficult or impossible to monitor. There are possible plans to introduce a maerl processing 

factory in the town of Súðavík (Haraldsson, 2015), on top of the submerged area of the 

Norwegian whaling station at Langeyri (Edvardsson & Egilsson, 2011). Maerl is found in 
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all the fjords with whaling stations, so it may just be a matter of time before extractions 

begin in the majority of areas. 

The impact assessment of both aquaculture and maerl extraction to the underwater 

heritage should be done before any construction and development is approved. As stated 

in the law Minjastofnun is responsible for making sure that this archaeological assessment 

is completed by before any work at the sites starts. Any further archaeological work which 

is then required would be funded by the aquaculture and maerl companies in accordance 

with the law. 

 

5.3   The legal environment 
 

The laws for the protection of cultural heritage sites in Iceland, including those 

underwater, are according to this survey sufficient and have improved with every revision. 

The inclusion of underwater sites and shipwrecks within the newest laws passed in 2012 

was a huge advancement in the recognition of underwater heritage and its importance (Lög 

um menningarminjar nr. 80/2012). The laws in Iceland are somewhat comparable with 

those protecting cultural heritage UK. Similar conventions and treaties have also been 

signed by both countries. In the case of underwater cultural heritage sites, the adoption of 

UNESCOs 2001 Convention on the Protection of Underwater Heritage may further assist 

in their recognition. Nevertheless, there seems to be little doubt or confusion within the 

present laws of what should be protected and monitored in Iceland. Yet even with the 

appropriate laws, sites in Iceland are still at risk, especially those underwater. The main 

issue therefore, is not the presence of these laws, but rather the management and 

implementation of them.  

Currently there is very little evidence that sites are preserved or monitored in Iceland, 

especially those sites which may be less visible, or not concerning the settlement period. 

The listing of the whaling stations in the 1989 laws on heritage meant little to the actual 

protection of sites, with the implementation of the laws lacking. This lack of management 

is even more profound when it comes to underwater heritage, since there is no protocol in 
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place for the monitoring of sites or field surveying to locate them. Whilst this has been 

recently discussed within Minjastofnun, little has come of it, and means of addressing the 

issue have not yet been delivered. 

It is obvious that it is not possible to completely protect all underwater sites, and full 

protection can be seen as a harsh method of conservation. Therefore it is important to 

improve the monitoring of sites which may be accessible by sports divers, in order to 

restrict acts such as treasure hunting and salvage. This is made more difficult by the lack 

of funding available for cultural heritage. The financial crisis in 2008 saw funding from 

the state for archaeology cut dramatically (Fornleifafræðingafélag Íslands, 2012). Whilst 

this is slowly recovering, the management in Iceland is still struggling to meet the 

standards set by surrounding European countries, and funding issues may have prevented 

the development and growth of heritage protection. 

There is a grey area regarding the protection of more modern heritage sites within Iceland, 

and the protection year of the whaling stations highlighted this whilst writing this thesis. It 

states in the law that when a site reaches 100 years old it is automatically protected. 

However, this leaves room for the interpretation of when the protection should be enacted 

from. When the site was built, its date of occupation, or the date it was abandoned? The 

dates of construction, occupation, and abandonment of modern buildings are usually 

known, with some differences due to extra buildings added later, or original buildings 

being extended.  In some cases these buildings are also still occupied today. Within the 

next decade there will be a large number of buildings in Iceland coming under the 100 

year protection law, due to the large amount of concrete structures built around the country 

in 1920. Therefore, this may be an issue which needs to be discussed within coming years. 

Should all buildings be protected within the law? To go into this question would out of the 

scope of this thesis; however they are important to consider within heritage protection 

laws, as part of an ongoing argument within the heritage community. 
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5.4   Cultural heritage management  

 

The numerous threats in which coasts are under have led to a both a better understanding 

and the development of coastal management programs (Vallega, 2003). However, until 

very recently, these management plans have paid little attention to coastal heritage sites 

(Khakzad et al., 2015; Vallega, 2003). Cultural heritage sites are under increasing pressure 

from globalisation and the impacts of climate change, therefore there is a growing need to 

develop an appropriate management plan in order to address these threats. The 

management of heritage sites however, is far from simple, and has many different aspects 

to consider. It is a difficult task to balance the protection of coastal heritage sites without 

hindering the development of the coastal zone from beneficial activities like tourism 

(Evans et al., 2009; Schou, 2000). In many cases, heritage sites may be at risk from a 

number of threats; therefore it may necessary to determine the threat likely to cause the 

most damage in order to create a management plan to mitigate if needed (Evans et al., 

2009). Submerged cultural heritage can be especially challenging when the threats are also 

not visible without further underwater surveying; costing time and money (Evans et al., 

2009; Underwood, 2014). Again, the term ‘out of sight out of mind’ seems particularly 

relevant to their case (McKinnon & Scott-Ireton, 2015; Underwood, 2014). It is also 

difficult to balance the management of sites most valuable to archaeologists, with those 

which may be of more importance to local people. It might be that sites where most 

artefacts are found may not be the most important to preserve in the eyes of the public. We 

have reached a point in time where instead of managing buildings or monuments, we 

manage peoples values, cultural significance and stakeholder opinions (Torre et al., 2005). 

Whilst preservation of a site may be the preferred method in some cases, it is essential to 

also allow heritage sites to be enjoyed now. There is an obvious increased interest in the 

conservation and management of sites, but this must not take away the importance of 

enjoyment which a site can provide now, through interest and education (Holtorf, 2012). A 

site may lose its value to the public when it remains there just to be preserved for an 

unknown future generation, therefore a balance between the two needs to be sought 

(Holtorf, 2012).  
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Using the SCAPE and CITiZAN projects as leading examples, it may be possible to get 

the public and local communities involved in parts of archaeological research and 

monitoring. This may increase interest in the sites, and also raise awareness of the work 

which is going on around people’s communities, whilst also collecting much needed data 

on sites at risk. Holtorf (2011) also suggest projects like this can also ‘provide an 

opportunity for communities to care for something fragile together, and hence promote a 

sense of responsibility and respect for the knowledge and values of fellow residents’, and 

as an outcome of which, aid in the conservation of heritage sites (p. 6). Whilst this may be 

a great deal of work initially, once a database for sites is created, the general public can 

report new sites which they find, and notify archaeologists of any issues to existing sites.  

 

5.5   Underwater archaeology 
 

Underwater archaeology is still very new in Iceland, that being said, the potential for 

research is one which may be a lot more rewarding than previously thought by Icelandic 

archaeologists. From survey work on the whaling stations, it is clear to see that the 

preservation level of underwater artefacts and wrecks can be very good. In Dvergasteinn 

the artefacts found were in excellent condition, and the wooden shipwreck of over 100 

years old still maintains its shape. It was clear that the conditions within fjords in general, 

are optimal for preserving underwater sites. The protection they create from the open sea 

and wave action being the most important factors. This can be seen when Dvergasteinn 

site, in Álftafjörður is compared with that of the Phønix, a shipwreck from around the 

same time (1881) located in a more exposed site in the West of Iceland, but also at around 

the same depths as that in Dvergasteinn. Whilst a large amount of damage may have been 

caused by the stranding of the Phønix, there was reported evidence of erosion, areas which 

had split open and sand deposits on the ship differing yearly (Edvardsson & Egilsson, 

2015). With the hull of the Phønix being mostly buried in sand, it is believed buried areas 

may be better preserved than the area exposed. However to verify this would require 

excavation work, and be a costly process (Edvardsson & Egilsson, 2015).  
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These two shipwrecks, the Phønix and Bergljót in Dvergasteinn, and their varying 

preservation levels show that underwater archaeology sites exists in Iceland, even in areas 

open to the sea. The idea that all underwater sites in Icelandic waters are damaged past the 

point of survey, due to harsh ocean conditions, has been proven to be incorrect. Therefore 

work needs to take place in order to survey these sites before they actually reach this point. 

Underwater archaeology is still in its early years in Iceland, but publications on the subject 

are increasing, and with the introduction of the laws protecting underwater sites, the work 

completed on underwater heritage is hoped to increase in the near future.  

 

5.6   Cultural tourism  
 

Cultural tourism in Iceland is on the rise, and as previously discussed, the number of 

visitors to Iceland has increased dramatically, and this is only expected to continue. The 

growth of the tourism industry surrounding coastal communities in particular is one which 

could benefit the numerous coastal and underwater sites surrounding the Westfjords. 

These sites have potential to increase the value of the Westfjords region as a tourist 

destination. The development of submerged sites in the Westfjords for dive tourism is also 

a possibility. The Westfjords present an opportunity to divers who are looking for a 

destination away from the typical, busy dive locations. The unspoilt nature of the 

Westfjords, its rich marine life and cultural heritage sites all offer something different to 

the usual dive destinations experienced elsewhere. One current issue that tourism in the 

Westfjords brings is the large difference in visitors between summer and winter months. 

The possibility of using the Westfjords as a diving destination may assist in extending the 

tourist season, since the best diving time is in the fall, winter and spring when visibility is 

optimal (Deverell, 2011). 

Underwater sites will obviously attract only dive tourism when in-situ, however the 

sustainable management of underwater historical relics can also lead to the creation of 

underwater museums open to the general public. The submerged heritage in the 

Westfjords could work positively in the development and promotion of cultural tourism by 

increasing the knowledge of the submerged artefacts and ruins. Whilst the opening of an 
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underwater museum may be out of reach of current funding available in Iceland, the 

addition of artefacts collected on research dives to current museums in the Westfjords may 

be a possibility to explore in the future.  

With the development of cultural heritage sites as tourist destinations, there is an 

opportunity for the coastal communities in the Westfjords to use resources already there, 

and increase interest in heritage and create another means of income to the area (Garrod & 

Wilson, 2004). The divers who are attracted to the region may be those more inclined to 

learn, and gain knowledge from such an area, and therefore, hopefully more inclined to 

preserve such a place (Deverell, 2011). However, it is also important to consider the 

negative effect which tourism may have on the area. Whilst the Westfjords are likely never 

going receive the amount of dive tourists that Silfra in Lake Þingvellir has, these points 

need to be discussed within any management plan to monitor sites, especially those which 

may be visited more frequently and be at risk from activities such as looting.  

 

5.7   Whaling stations for cultural tourism 
 

The idea of increasing cultural heritage tourism within Iceland is not a new one, with 

destinations such as turf houses, heritage and maritime museums being popular attractions. 

Last year foreign visitor numbers to museums in Iceland reached nearly one million and 

outnumbered Icelandic visitors (Hagstofa Íslands, 2015). However as of yet, only Sólbakki 

whaling station has any form of tourist information about the station on site, and with it 

being the most damaged, seems slightly odd. Out of the whaling stations surveyed, any of 

the other sites may give tourists a better insight into the ruins which remain, and artefacts 

found on site will only make them more interesting for those visiting. The proximity of 

Sólbakki to the town of Flateyri may be the reason for the interest from tourists, and to 

those providing tours.  

The whaling stations offer an additional appeal due to the fact that they are of international 

cultural heritage value. Whaling is a part of the industrial history of Europe, and the 

history of the whaling stations alone would be of interest to families or anyone who had 
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ties to whaling. A choice of a tour to explore the sites of the Norwegian whalers may 

therefore appeal to those with family ties, or anyone interested in the history of whalers.  

Developing the whaling stations as tourist locations would not be a difficult task, if left as 

they are, could be added to tours already taking place quite easily. However, additional 

signage for the stations will incur costs, and this would need to be a funded project for the 

development of cultural tourism in the Westfjords. The possibility of installing plaques in 

the submerged area of the sites would also be 

something to consider, providing information to 

divers, and possibly help deter trophy hunting 

from sites which show to have known artefacts 

within them. This has been done with positive 

results on other underwater sites around the 

world, for example Portugal and Florida  (Alves, 

2006, 2008; Price, 2013; Scott-Ireton, 2006).  

 

The possibility of turning Dvergasteinn into a diving destination for those travelling to the 

Westfjords is an idea which may be feasible. Deverell (2011) reports that the staff of the 

company DIVE.IS visited the Westfjords in an exploratory excursion, and after which 

stated one of their highlights was the wreck and surrounding whale bones in Álftafjörður. 

During this thesis study, new artefacts were found during each dive on the site, meaning 

the dive was interesting each time. The site offers many different things to see, whether 

that be the wreck, whale bones or other artefacts, however the attraction may also be in 

learning the history and story which accompanies the site.  

An issue which would need to be firstly addressed are the many artefacts which are small, 

and easy to pick up on both land and underwater areas of the stations. Therefore, 

monitoring would be required for the possibility of looting from trophy collectors. This in 

itself offers the opportunity for a guide to accompany tourists and groups of divers to the 

sites, who would be able to explain the history, and in the case of the underwater areas, 

also explain beforehand the diver ethics for diving on such a site. In the case of underwater 

sites, this is where the adoption of UNESCOs Diving Code of Ethics (2015a) would assist 

in the education of divers. The adoption of these rules by Icelandic dive clubs and their 

Figure 31: Underwater plaque for the shipwreck Half 

Moon in Florida (source of image: UNESCO, 2016) 
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members may reduce the impact of divers on sites, by promoting responsible diving and 

the importance of the preservation of heritage (Viduka, 2006). If the site is offered to 

tourists as one of special cultural importance, and especially one which is monitored, it 

may deter such activities as the removal of artefacts.  

 

5.8   Raised issues  
 

The difficulties of devising a management plan which preserves or monitors a coastal and 

marine environment have been made clear. Is it possible to develop a plan which is both 

sustainable for future generations, whilst also meeting the needs of the present? In an ideal 

scenario for some, the whaling stations, and other similar sites would be fully protected 

from any anthropogenic damage, and divers prevented from visiting. However this is not 

realistic by any means. In the current status of the management of sites in Iceland, 

development in the monitoring of sites would be the most ideal situation. This would then 

be followed by the development of a plan for the introduction of sustainable cultural 

tourism to the areas.  

Due to the remoteness of the Westfjords, the likelihood of tourists visiting for the sole 

purpose of visiting cultural heritage sites is small. Whilst this may change in the future, 

currently the possibility of visiting such sites would be an addition to other activities in 

which tourists may be involved in. This is likely to also be the case for divers, where the 

Westfjords offer an interesting dive destination, and one which has been relatively 

unexplored, it is not one which could be marketed as a diving location. Deverell (2011) 

also raises this point, and concludes the Westfjords would be better marketed as a ‘total 

adventure experience’, where diving is included in a package with activities available on 

land. Adding the rich cultural heritage to this list of opportunities the Westfjords offer to 

tourists will only add value to the region as a tourist destination.  

One main problem related to the protection of the heritage sites is the attitude and opinions 

of the local community. There seems to be a lack of understanding in the Westfjords of the 

opportunities which can be created by coastal heritage sites. The academic, archaeological 

and economic value of such sites as the whaling stations is not recognised by the majority 
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of people, and the exploitation of an existing resource for cultural tourism is mostly 

ignored. It may be difficult for people to understand the reasoning to preserve and protect 

sites which just appear to be ‘mounds of grass’, but the stories and the history behind these 

‘mounds’ are valuable and the remains can teach us important lessons about the past and 

future. For example the information and knowledge passed on to Icelanders from the 

Norwegian was crucial for the growth of fishing factories, and also improved trade links 

with the outside world, and if seen this way, may give local communities a reason to value 

such sites. Coastal sites which surround the Westfjords coastlines all have a value in some 

way, whether it is an impact on growth in industry, income for the community, or just a 

site where an ancestor may have worked, and all can provide information about the past. 

Getting local communities to appreciate the sites for the value they hold, but also as a 

benefit to them as a method of income from cultural tourism would greatly improve the 

monitoring and reduce accidental damage to sites. Therefore, the first major obstacle in 

cultural heritage management to prevent such things as development on a site, is 

increasing understanding of the local population as to the value, and to see sites as a 

positive thing, rather than ‘just a mound’ and a hindrance to development.  
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6   Recommendations and conclusion  

 

6.1   Recommendations 
 

Heritage sites in Iceland are currently not receiving the protection set out in the laws and 

conventions. Sites have regularly been damaged in the past, and currently the number of 

sites at risk is generally unknown, and insufficiently monitored. Ongoing work by 

archaeologists is adding to the number of surveyed sites; however lack of funding seems 

to be limiting the work which can be completed. The following recommendations are 

made from the results of this thesis, in an attempt to overcome some of these mentioned 

issues.  

 

6.1.1   The legal environment   

 

The laws currently in place are sufficient and cover all aspects of cultural heritage sites in 

Iceland; however the ratification of the 2001 UNESCO Convention on the Protection of 

Underwater Heritage is recommended, in order to further protect and cover underwater 

sites. The lack of knowledge of the laws currently in place could be largely improved with 

the announcement of the ratification. As a secondary option, the adoption of the Annex of 

the convention, as done in the UK, would assist in the protection of sites. This would help 

control destructive fishing techniques, treasure hunters and salvors. In order to follow 

through and implement the laws already in place, communication between the 

government, archaeologists, scientists, divers, fishermen, contractors, Minjastofnun and 

other stakeholders requires improvement. The implementation of an integrated coastal 
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zone management plan as stated in the plan for Agenda 21 would also assist in addressing 

all issues the coastal zone and submerged heritage faces. The municipality plans for 

Ísafjarðabær for the implementation of Agenda 21 should be carried out. The report was 

made for future plans, and the need to map cultural heritage sites was raised, but so far it 

would seem that little has been done to ensure the actions mentioned are followed through.  

 

6.1.2   Mapping cultural heritage sites 

 

A database containing locations of all known sites, both land and underwater, is needed 

within Iceland. A database is required to gain a full perspective of all sites, map which 

ones may be at risk, which need to be monitored, and which require further excavation 

work in priority order. This will also lead to a better compliance with the law, which states 

that Minjastofnun should have an up to date list of all known heritage sites within Iceland. 

The database is currently in progress; however this seems to have been the case for a 

prolonged period of time, and with presently only protected houses mapped, it is far from 

being up to date and completed (Minjastofnun Íslands, n.d.). A database requires 

consistent communication between Minjastofnun and archaeologists. This is currently 

being improved with recent guidelines regarding submitting reports to Minjastofnun 

following archaeological survey work. That being said, there is no way of actively 

prioritising work to be completed on sites at risk without an updated map of sites, 

therefore more emphasis needs to be placed on the completion of the database 

(Edvardsson & Egilsson, 2011; Lárusdóttir, 2011; Ólafsson, 2015).  

 

6.1.3   Underwater heritage 

 

The implementation of UNESCOs Divers Code of Ethics is needed to ensure the divers’ 

attitude towards underwater archaeological sites improves. Education may be an effective 

and relatively inexpensive method of changing the mind-set of divers, and would simply 

reiterate the existing laws surrounding underwater heritage sites. The laws themselves, 

whilst sufficient, are unenforceable without the follow up of management and 
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implementation. This would require dive clubs to enforce the code of ethics, and report 

those who do not abide by the rules. The dive community can be a positive addition to 

underwater heritage preservation by reporting any differences or changes to known sites, 

reporting new sites, and a source of monitoring at no extra cost. A lecture or education 

session ran by Minjastofnun or archaeologists would be a positive influence on sports 

divers in Iceland to get them involved in the monitoring of submerged sites, whilst also 

been taught the correct methods for non-disruptive diving. The introduction of a permit 

system for diving on selected sites would also assist in the monitoring of diver numbers, 

and reiteration of the importance of such sites. Having a divers contact details and date of 

dives may deter them from activities which may damage sites. A clear contract could also 

then be made between permitted divers and Minjastofnun on the diver code ethics for each 

site.  

The recognition within the archaeological community of the current preservation level of 

underwater sites within Iceland is urgently required. The idea that sites are not well 

preserved in Iceland is one which has been proven false over recent years. Therefore, the 

promotion of underwater research to archaeologists is needed, in order to add to the 

database of underwater sites around the country. This is not possible with currently only 

one archaeologist specialising in underwater surveying. Sites which may currently be 

threatened by erosion or anthropogenic sources need to be surveyed as a first priority, but 

without knowledge of all sites, and which ones are better preserved than others, this 

prioritisation of sites is near impossible.  

The implementation of archaeological assessments for activities which may be damaging 

to underwater heritage sites is also a point which needs reiteration. Currently potentially 

damaging developments of harbours, sea walls and aquaculture pens, to name a few, is 

being undertaken without any assessment of heritage at risk being completed. Although 

stated in the law, there is a loss in communication between Minjastofnun and contractors 

to implement the legal requirements, more than likely due to the costs incurred, lack of 

knowledge, and lack of underwater heritage specialists at Minjastofnun. The assessment of 

potentially damaging future development plans such as aquaculture and maerl extraction is 

needed to protect the underwater heritage from further damage and disturbance which 

could be avoided. 
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6.1.4   The Westfjords and its cultural heritage 

 

The development of cultural heritage surrounding whaling stations would increase the 

value of the Westfjords as a ‘package deal’ tourist destination. Adding a tour of the 

whaling stations to already existing tours, or as an individual attraction, would increase the 

appeal to international tourists with any ancestral links to whaling, or those interested in 

the history of the whalers. The increase in interest of the whaling stations would help in 

their protection and conservation, by increasing their value to local communities as a 

tourist destination. The local communities are the ones who are the most likely to notice 

changes or damage to the sites, and can therefore be a useful part of the monitoring 

process. The implementation of a project similar to SCAPE and CITiZAN in the UK 

would assist in the involvement of the community with archaeological work being carried 

out, and also in the identification of sites at risk.  

 

6.2   Conclusion   

 
Interest in cultural heritage sites has expanded in recent years, with increasing tourist 

numbers, expanding archaeological research, and the changing laws to further protect 

heritage sites. Therefore management measures need to be made in order to handle this 

increasing interest. There is a large potential for the expansion of cultural heritage tourism 

in the Westfjords, however the management of threats to sites needs to improve. The 

impacts of anthropogenic and natural threats can be great, and whilst natural threats can be 

hard to mitigate, anthropogenic threats should be able to be controlled with consistent 

implementation of the existing laws. 

The research questions set out at the beginning of this thesis aimed to survey whaling 

stations from the 19
th

 century, as case studies for coastal and underwater heritage sites in 

the Westfjords. This was done to understand the nature of threats facing these particular 

heritage sites, and determine if they represented threats for coastal heritage sites in the 
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whole Westfjords region. Furthermore, this thesis also set out to examine how these sites 

can be managed, and used as a possible resource for cultural tourism in the Westfjords. 

The field work done for this thesis clearly showed that the main threats to the surveyed 

whaling stations were anthropogenic. Though other cultural heritage sites are at risk from 

erosion (for example Figure 1), the immediate threats to most sites seem to be the 

globalisation and expansion of industry within the area. The recommendations made 

emphasize the importance of developing the management of cultural heritage in Iceland, 

by addressing some of the issues which arose during this research.  

All of the whaling stations surveyed showed large amounts of damage, which mostly 

occurred before the laws on cultural heritage were introduced in 1989. However, the 

continued lack of monitoring of activities around and on sites, and implementation of the 

law means that sites are still at risk. The lack of mapping of coastal and submerged sites in 

Iceland also means that the prioritisation of surveying sites at risk is impossible. But, 

perhaps the most important issue which presented itself is the current lack of knowledge 

and appreciation of coastal and underwater heritage sites in the Westfjords. Therefore one 

of the most important management recommendations is to get people involved and 

interested in heritage preservation and the development of sustainable tourism. The sites 

need to be open and accessible, and information on them available to the public. Involving 

communities in site recording, excavations, research and monitoring would increase 

people’s attachment to a site, and may help to protect them from accidental damage in the 

future.  

Cultural tourism could bring economic and social benefits to the Westfjords. Following 

recommendations for the management of such sites could lead to opportunities to develop 

the region as a coastal and underwater heritage destination. That being said, it is first 

necessary to raise awareness of these benefits, and to increase the understanding of the 

value of such sites. The education and interest of the public is crucial for the protection 

and management of cultural heritage sites, and a notion which should be respected and 

implemented by those who are educated to teach.  
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Appendix 

The following appendix includes all artefacts, and their coordinates, surveyed with DGPS 

at Dvergasteinn and Uppsalaeyri, for inputting into ArcGIS. The artefacts were left in-situ. 

 

Appendix A: Dvergasteinn Artefacts 

 

ID x y z Type 
1 -23.037013 65.9987819 80.026 Whalebone 

2 -23.036989 65.9987336 79.478 Whalebone 

3 -23.036874 65.9988309 79.325 Brick 

4 -23.036907 65.9988305 79.482 Brick 

5 -23.036695 65.9989069 82.797 Brick 

6 -23.036722 65.9989438 79.651 Whalebone 

7 -23.036722 65.9989577 76.342 Whalebone 

8 -23.036708 65.9989486 79.651 Whalebone 

9 -23.036708 65.9989508 79.638 Brick 

10 -23.036707 65.9989607 89.714 Glass 

11 -23.036746 65.9989313 79.711 Ceramic 

12 -23.036602 65.998972 79.285 Brick 

13 -23.036568 65.9989538 79.036 Brick 

14 -23.036641 65.998952 79.328 Wood post 

15 -23.036673 65.9988978 65.331 Wood post 

16 -23.036638 65.9989482 79.264 Wood post 

17 -23.036658 65.9989358 79.308 Brick 

18 -23.036478 65.9989315 78.589 Brick 

19 -23.036598 65.9989689 76.872 Brick 

20 -23.036528 65.9990572 85.133 Brick 

21 -23.036527 65.9990887 79.062 Brick 

22 -23.036586 65.9990988 79.715 Iron 

23 -23.03654 65.9991757 79.096 Iron 

24 -23.036586 65.9991914 79.322 Brick 

25 -23.03662 65.9992525 78.566 Brick 

26 -23.036617 65.999304 78.647 Brick 

27 -23.036703 65.9993424 78.866 Brick 

28 -23.036653 65.999354 78.617 Brick 
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ID x y z Type 
29 -23.036609 65.9993672 78.348 Brick 

30 -23.036513 65.9993321 78.225 Brick 

31 -23.036577 65.9993417 78.464 Brick 

32 -23.036679 65.9993958 78.566 Brick 

33 -23.036726 65.9995068 78.355 Brick 

34 -23.036708 65.9994856 78.347 Brick 

35 -23.036682 65.9994979 78.224 Brick 

36 -23.036771 65.9995737 84.949 Brick 

37 -23.036764 65.999579 78.73 Brick 

38 -23.036743 65.9995853 78.303 Brick 

39 -23.036725 65.9995641 77.538 Brick 

40 -23.036714 65.9995561 77.234 Brick 

41 -23.036866 65.9996435 79.043 Brick 

42 -23.036892 65.9997099 78.166 Brick 

43 -23.036922 65.9997098 78.786 Brick 

44 -23.036929 65.9997385 79.165 Brick 

45 -23.036928 65.9997435 79.137 Brick 

46 -23.036934 65.9997369 79.235 Brick 

47 -23.036938 65.9997402 79.313 Brick 

48 -23.036948 65.9997554 79.296 Brick 

49 -23.036981 65.9998638 79.23 Brick 

50 -23.03693 65.9999189 78.965 Brick 

51 -23.036917 65.9999152 76.687 Brick 

52 -23.036852 65.9999352 78.382 Brick 

53 -23.036806 65.9999228 78.284 Brick 

54 -23.036734 65.9999182 78.04 Brick 

55 -23.036793 65.9999659 78.051 Brick 

56 -23.036776 65.9999798 77.908 Brick 

57 -23.036791 66.0000138 78.219 Brick 

58 -23.036827 66.0000036 78.462 Brick 

59 -23.036879 65.9999764 82.398 Brick 

60 -23.036904 66.000006 79.18 Brick 

61 -23.036879 66.0000606 79.209 Brick 

62 -23.036738 66.000074 70.527 Brick 

63 -23.036763 66.0001432 77.005 Brick 

64 -23.036815 66.0001385 74.785 Brick 

65 -23.038764 65.9988666 83.059 Brick 

66 -23.038753 65.9988677 82.998 Brick 

67 -23.038748 65.9988654 82.32 Brick 

68 -23.038652 65.9988663 82.508 Brick 
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ID x y z Type 
69 -23.038676 65.998898 82.972 Brick 

70 -23.038703 65.9988976 82.999 Brick 

71 -23.038762 65.998893 82.986 Brick 

72 -23.038791 65.998891 82.961 Brick 

73 -23.038796 65.9989025 82.963 Iron 

74 -23.038776 65.9989082 82.918 Iron 

75 -23.038735 65.9989033 82.902 Iron 

76 -23.038694 65.9989093 82.906 Iron 

77 -23.038694 65.9989133 82.902 Iron 

78 -23.03866 65.9989109 82.974 Iron 

79 -23.038737 65.9988931 83.282 Iron 

80 -23.038702 65.9988955 80.52 Glass 

81 -23.038687 65.9988952 82.887 Glass 

82 -23.03871 65.9989066 82.893 Glass 

83 -23.038662 65.9989152 82.878 Slag 

84 -23.0387 65.9989169 82.869 Slag 

85 -23.03877 65.9988987 78.858 Slag 

86 -23.03878 65.998908 82.623 Glass 

87 -23.038742 65.9988993 82.903 Glass 

88 -23.038736 65.998876 84.957 Slag 

89 -23.038768 65.9988791 86.045 Slag 

90 -23.038778 65.9988914 83.061 Iron post 

91 -23.038741 65.9988942 82.53 Iron post 

92 -23.038798 65.998859 85.835 Iron post 

93 -23.037619 65.9992497 81.702 Iron post 

94 -23.037623 65.9992893 88.275 Iron post 

95 -23.037591 65.9992402 81.068 Iron post 

96 -23.037586 65.9992406 81.521 Brick 

97 -23.037577 65.9992871 81.557 Iron 

98 -23.037885 65.9996197 82.483 Brick 

99 -23.037881 65.9995874 81.437 Brick 

100 -23.037682 65.9999319 82.913 Brick 

101 -23.037616 65.9999533 82.575 Brick 

102 -23.037625 65.9999501 82.454 Brick 

103 -23.037656 65.9999624 83.314 Brick 

104 -23.037625 65.9999719 81.565 Brick 

105 -23.037553 65.9999635 82.843 Brick 

106 -23.037463 65.9999824 81.49 Brick 

107 -23.037398 65.9999375 81.761 Brick 

108 -23.037347 65.9998843 81.826 Brick 
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ID x y z Type 
109 -23.037368 65.9998735 81.731 Brick 

110 -23.036771 66.0002227 79.825 Brick 

111 -23.03673 66.0002044 79.571 Brick 

112 -23.036644 66.0003026 86.2 Iron 

113 -23.036648 66.0002826 79.535 Iron 

114 -23.036685 66.0002561 79.517 Iron 

115 -23.036798 66.000133 80.013 Iron 

116 -23.036665 65.9992967 79.528 Iron 

117 -23.036666 65.9992921 79.599 Iron 

118 -23.036685 65.9993367 81.779 Hook 

119 -23.036772 65.9993201 79.982 Whalebone 

120 -23.036808 65.9994375 79.136 Wood 

121 -23.037068 65.9997725 80.143 Wood 

122 -23.037133 65.9998496 83.168 Wood post 

123 -23.03702 65.9998562 86.305 Glass 

124 -23.036949 66.0000634 84.079 Whalebone 

125 -23.036742 66.000174 79.985 Iron post 

126 -23.036677 66.0003586 84.613 Iron post 

127 -23.036663 66.0003267 79.822 Bone 

128 -23.03668 66.000259 81.166 Glass 

129 -23.036715 66.0002578 79.724 Whalebone 

130 -23.036734 66.0002303 79.141 Wood post 

131 -23.036672 66.0002661 79.519 Ceramic 

132 -23.03685 65.9997153 79.145 Glass 

133 -23.036734 65.9994497 79.062 Ceramic 

134 -23.036562 65.9993049 78.983 Whalebone 

135 -23.036984 65.9990174 80.638 Iron 

136 -23.036985 65.9990569 85.491 Iron 

137 -23.037141 65.9990705 77.911 Brick 

138 -23.037268 65.9990563 81.744 Brick 

139 -23.037284 65.9990849 81.71 Brick 

140 -23.037377 65.9990407 81.883 Brick 

141 -23.037726 65.9989548 83.575 Whalebone 

142 -23.037679 65.9989723 81.953 Iron post 

143 -23.037712 65.9989512 78.144 Iron post 

144 -23.038144 65.9988158 81.689 Iron post 

145 -23.038136 65.9988184 84.265 Iron 
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Appendix B: Uppsalaeyri Artefacts 

 

ID x y z Type 
1 -22.941966 65.9945149 78.908 Iron 

2 -22.941927 65.9944021 80.035 Fence 

3 -22.941803 65.994335 79.212 Brick 

4 -22.941871 65.9942922 79.208 Brick 

5 -22.941817 65.9942507 80.094 Brick 

6 -22.941677 65.9941081 82.449 Brick 

7 -22.941635 65.9941307 79.227 Brick 

8 -22.941704 65.9940965 79.483 Brick 

9 -22.941841 65.9940253 79.794 Brick 

10 -22.941871 65.9939761 78.434 Brick 

11 -22.941726 65.9940148 79.886 Brick 

12 -22.941647 65.9940094 76.574 Brick 

13 -22.941589 65.9939789 79.521 Brick 

14 -22.941626 65.9939953 79.615 Glass 

15 -22.941506 65.9939344 78.285 Brick 

16 -22.941587 65.9938665 79.99 Brick 

17 -22.941541 65.9938618 79.584 Brick 

18 -22.941493 65.9938338 84.044 Brick 

19 -22.941363 65.9938058 79.972 Brick 

20 -22.941358 65.9937336 79.439 Brick 

21 -22.941385 65.9936982 82.169 Brick 

22 -22.941231 65.9936197 79.392 Wood 

23 -22.941199 65.9935492 79.891 Wood post 

24 -22.941265 65.9935352 80.697 Whalebone 

25 -22.941216 65.9935868 78.169 Brick 

26 -22.941191 65.9935739 79.548 Whalebone 

27 -22.941071 65.9935423 79.374 Brick 

28 -22.941079 65.9935272 79.431 Iron 

29 -22.941126 65.9935221 81.7 Brick 

30 -22.941067 65.9934816 81.265 Brick 

31 -22.94099 65.9934847 77.402 Brick 

32 -22.941001 65.9934483 79.273 Brick 

33 -22.941032 65.9934291 79.566 Brick 

34 -22.941137 65.9934525 80.206 Iron 

35 -22.941053 65.9933842 79.612 Brick 
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ID x y z Type 
36 -22.941118 65.9933885 80.095 Iron 

37 -22.941081 65.9933805 79.823 Brick 

38 -22.941139 65.9933179 79.792 Brick 

39 -22.941038 65.993364 77.363 Iron post 

40 -22.941142 65.9933108 81.757 ROPE 

41 -22.941127 65.9933007 80.256 Brick 

42 -22.941125 65.9932939 80.246 Brick 

43 -22.941174 65.9932776 80.677 Whalebone 

44 -22.941083 65.9932868 79.553 Brick 

45 -22.94144 65.9932149 79.9 Brick 

46 -22.941484 65.9931759 80.455 Wood 

47 -22.941475 65.9932051 72.154 Wood 

48 -22.942093 65.9929178 79.932 Brick 

49 -22.942067 65.9929489 80.107 Iron 

50 -22.942201 65.9928979 80.301 Whalebone 

51 -22.942198 65.9928901 80.234 Brick 

52 -22.942237 65.9928676 80.041 Brick 

53 -22.937583 65.9927602 89.942 Brick 

54 -22.943018 65.992594 41.987 Brick 

55 -22.941346 65.9940382 83.995 Brick 

56 -22.941127 65.9938729 84.746 Brick 

57 -22.941075 65.9938431 75.783 Ceramic 

58 -22.941025 65.9937958 80.709 Whalebone 

59 -22.941 65.9937107 83.861 Brick 

60 -22.940916 65.993664 82.492 Brick 

61 -22.941048 65.9935648 77.176 Iron 

62 -22.941009 65.9935704 84.758 Ceramic 

63 -22.940917 65.9935387 83.973 Whalebone 

64 -22.940938 65.9935267 85.02 Brick 

65 -22.941032 65.9935314 85.118 Iron 

66 -22.940888 65.9935119 86.681 Whalebone 

67 -22.941026 65.9931082 85.319 Brick 

68 -22.941245 65.99304 81.249 BONE 

69 -22.941946 65.9927066 76.499 Brick 

70 -22.94213 65.9928285 85.593 BONE 

71 -22.94151 65.9932243 85.892 EDEN 

72 -22.941584 65.9931928 86.907 Brick 

73 -22.941817 65.9933248 84.288 Brick 

74 -22.941773 65.9933399 83.482 TRAMPOLINE 

75 -22.941877 65.993245 81.625 Brick 
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ID x y z Type 
76 -22.941482 65.9932412 83.894 Brick 

77 -22.941435 65.9932353 83.583 Whalebone 

78 -22.941374 65.9932584 87.109 Wood 

79 -22.941435 65.9932914 87.077 ROAD 

80 -22.941248 65.9934437 82.511 Brick 

81 -22.941171 65.9934334 82.142 Brick 

82 -22.941275 65.9934344 82.577 Wood 

83 -22.941387 65.9934842 82.631 MACHINE 

84 -22.941424 65.9934425 87.374 Brick 

85 -22.941329 65.9935375 83.472 Iron 

86 -22.94132 65.9935262 85.249 Iron 

87 -22.941439 65.9936402 84.687 Brick 

88 -22.941593 65.9935074 82.535 ROPE 

89 -22.941744 65.9936047 82.652 Chain 

90 -22.941941 65.9937988 80.86 Wood 

91 -22.942507 65.9935227 88.565 Brick 

92 -22.942482 65.9935347 88.458 Iron 

93 -22.942444 65.9934612 88.399 Wood 

94 -22.942685 65.993679 86.819 Brick 

95 -22.942531 65.9938103 86.14 Wood 

96 -22.94403 65.9925589 102.563 Iron 

97 -22.944508 65.9925638 102.353 Brick 

98 -22.942413 65.9925272 79.491 Brick 

99 -22.942405 65.9925042 77.261 Brick 

100 -22.942462 65.9924889 78.244 Iron 

101 -22.94246 65.9924219 71.925 Iron 

102 -22.942389 65.9924955 76.526 Iron 

103 -22.942306 65.9925272 79.694 Iron 

104 -22.942375 65.9925217 76.809 Chain 

105 -22.942168 65.9925687 76.754 Chain 

106 -22.942097 65.9927375 85.972 Iron 

107 -22.942075 65.9927175 75.982 Brick 

108 -22.941957 65.9927959 75.497 Brick 

109 -22.942192 65.9928963 77.946 Whalebone 

110 -22.94219 65.9928927 77.921 Burnt wood 

111 -22.942293 65.9927651 77.634 Brick 

112 -22.94224 65.9927014 76.518 Brick 

113 -22.942307 65.9926589 76.395 Brick 

114 -22.942208 65.9925747 71.818 Brick 

115 -22.942354 65.992618 76.556 Brick 
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ID x y z Type 
116 -22.942626 65.9925087 77.9 Brick 

117 -22.94266 65.9925013 78.268 Brick 

118 -22.942592 65.9924966 76.492 Brick 

119 -22.942639 65.992462 73.996 Glass 

120 -22.942724 65.9925009 79.5 Brick 

121 -22.942943 65.9922393 77.588 Glass 

122 -22.942902 65.9922369 77.051 Brick 

123 -22.942897 65.9921371 80.642 Brick 

124 -22.942875 65.9921377 76.69 Iron 

125 -22.942838 65.9921602 80.977 Glass 

126 -22.942675 65.9924368 74.322 Iron 

127 -22.942693 65.9923956 74.392 Wood 

128 -22.94266 65.9923071 65.447 Roof iron 

129 -22.942402 65.9924404 73.973 Roof iron 

130 -22.942388 65.9924744 77.026 Brick 

131 -22.942586 65.9924243 76.885 Brick 

132 -22.942635 65.9925503 76.788 Brick 

133 -22.942716 65.9925521 84.686 Brick 

134 -22.942576 65.9925383 76.823 Brick 

135 -22.941874 65.9932619 78.752 Brick 

136 -22.941867 65.9932889 73.422 Brick 

137 -22.941876 65.9933084 76.856 Brick 

138 -22.941598 65.9931859 78.514 Brick 

139 -22.941511 65.9934345 77.628 Brick 

140 -22.941433 65.9934655 85.096 MACHINE 

141 -22.941612 65.993453 82.901 Iron 

142 -22.941294 65.9935486 76.894 Iron 

143 -22.941281 65.993539 77.754 Whalebone 

144 -22.941243 65.9935332 80.52 Iron 

145 -22.941482 65.9935952 78.118 Brick 

146 -22.941766 65.9936609 85.363 Chain 

147 -22.941963 65.9935752 84.389 Whalebone 

148 -22.942566 65.9935237 81.685 Brick 

149 -22.942524 65.9934517 83.97 Wood post 

150 -22.942501 65.9934312 81.17 Brick 

151 -22.942594 65.9934415 82.582 Brick 

152 -22.942591 65.9937932 82.814 Brick 

153 -22.942158 65.9939259 79.009 Brick 
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